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High-Pressure Air Compressors of 
the Pneumatic Gun Battery 
at Fort Winfield Scott,: 
San Francisco, Cal. 
BY B. C. BATCHELLER, S. B. 


It frequently happens in the mechanical 
world that the development of a new in- 
dustry, appliance or machine incidentally 
creates a demand for some auxiliary appli- 
ance or apparatus. We have an example 
of this in connection with the pneumatic 
dynamite gun. No sooner was the gun 
conceived in the mind of the inventor than 
the question arose, How shall the com- 
pressed air be obtained to operate it? 
The steam air compressor naturally sug- 
gested itself as the most practical means 
of supplying the want. Experiments had 
not progressed very far before it was seen 
that, to obtain long ranges with a gun 
of this kind, high pressures must be used. 
With the first gun built—a 2-inch—the air 
pressure was finally carried up to 500 
pounds per square inch. This was a high 
pressure when compared with the pres 
sures used for operating rock drills; but 
everything is relative in this world. When 
compared with pressures now used, 500 
pounds is considered low. The third gun 
that was built—an 8-inch—was designed 
and operated with air at 1,000 pounds 
pressure per square inch. This is the 
pressure used in the guns at the present 
day; and it is probable that this is the 
limit beyond which we shall never go, 
so far as the gun itself is concerned, for 
the simple reason that there is very little 





gained in range by using higher pres- 
sures. The air becomes so dense and 
heavy at higher pressures, that almost 
as much energy is consumed in accelerat- 
ing it along the bore of the gun as is con- 
sumed in accelerating the projectile. Un- 
less the relative weight of the projectile be 
greatly increased, the small gain in muzzle 
velocity realized by using higher pressures 
is more than offset by the necessary in- 
crease in strength of pipes, reservoirs and 
working parts, as well as the greater diffi- 
culty of maintaining tight joints. 

In order to discharge many rounds from 
the pneumatic guns without running the 
air compressors, as the conditions of mili- 
tary use require, the compressed air must 
be stored in suitable receivers, from which 
it can be drawn to fill the gun. Since the 
air will only flow from a higher to a lower 
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pressure, the storage receivers must be 
filled to a higher pressure than is used in 
the gun, or above 1,000 pounds per square 
inch. It has become the practice to fill 
the storage receivers to 2,000 pounds. 
Thus a demand has been created for air 
compressors capable of supplying large 
quantities of compressed air at this high 
pressure of one net ton to each square inch. 

The first machines for this service were 
built by the Norwalk Iron Works, of 
South Norwalk, Conn., and two of their 
machines may be seen to-day on board of 
the United States steamship ‘Vesuvius.”’ 
A battery of three pneumatic guns, located 
at Sandy Hook, N. J., are supplied with 
compressed air by two machines designed 
and constructed by the Rand Drill Co., 
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ever constructed to supply air at 2,000 
pounds pressure. Their combined capa- 
city is 450 cubic feet of compressed air 
per hour, which is equivalent to 61,713 
cubic feet of free air per hour. The ma- 
chines are able to supply considerable in 
excess of this amount. Their rated speed 
is 100 revolutions per minute, and their 
indicated horse-power under full load is 
350 each. The stroke is 24 inches. 

The general arrangement and design of 
the machines are shown in Figs 2 and 3, 
and a perspective view in Fig. 4. They 
are of the compound duplex type, consist- 
ing of two double-acting high-pressure 
steam cylinders, two double-acting low- 
pressure air cylinders, one single-acting 
intermediate air cylinder and one single- 





Fig. 1. BATTERY OF PNEUMATIC DYNAMITE GUNS. FORT WINFIELD SCOT’ 
SAN FRANCISCO, CAL 


of New York. I do not mean to say that 
the machines built to be used with the 
pneumatic guns are the only high-pres 
sure machines in use, but I think I can 
say that they are the largest. Small ma 
chines, such as those built by Brother 
hood in England, are used on board tot 
pedo boats to supply compressed air at 
1.750 pounds for launching torpedoes 
Quite a number of high pressure machines 
have been built for compressing and liqui 
fying gas. 

It is the purpose of this article to de- 


scribe two machines recently designed by 
Mr. Edward A. Rix, of San Francisco, 
Cal., and built by the Fulton Engineering 
& Ship-Building Works, of the same 
city, for the pneumatic gun battery of 
Fort Winfield Scott. The writer believes 
these to be the largest air compressors 


acting high-pressure air cylinder. The 
cylinders are disposed in two lines of three 
each—on one side a steam cylinder, low 
and intermediate air cylinders; on the 
other side a steam cylinder, low and high- 
pressure air cylinders. By this arrange- 
ment the work is very nearly equally 


divided on the two sides. The cranks are 


set at 145 degrees, this angle being chosen 
as giving a better equalization of work 
throughout the revolution, and allowing 
the engines to start at any position of the 
cranks 

The steam cylinders are 20 inches diam 
eter, and are fitted with the Meyer hand 
regulation cut-off valves. The steam 
pressure usually carried in the boilers is 
100 pounds, and the engines ran under 
full load, cutting off at 34 stroke. (See 
team card, Fig. 10.) 
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In Figs. 3 and 4 will be seen what looks 


like an ordinary centrifugal governor. 
This is not a governor, but a device for 
automatically closing a valve in the steam 
pipe when the speed of the machines rises 
In other words, it is 
the engines 


above a fixed limit. 
a safety device to prevent 
1 — 
or 
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5 and 6. The accessibility of all parts of 
these machines is one of their best features. 

After each stage of compression, the 
air is passed through a series of copper 
pipes surrounded by water, which reduces 
its temperature below the initial atmos- 
These systems of 


pheric temperature. 










































































from racing when the load is suddenly 
thrown off. 

The air cylinders 
placed next to the steam cylinders. 


low-pressure are 
They 
are double-acting, with pistons packed in 
the manner, by rings 
sprung into place. The intermediate and 
high-pressure air cylinders are single-act- 
ing, with plungers. The 
plunger is packed with soft packing in the 
ordinary form of stuffing box. The high- 
pressure plunger is packed with sectional 
babbitt and brass rings. This has proved 
a very satisfactory form of packing for 
It does not leak when 
properly made, and the friction is not ex- 
The valves are all of the poppet 
type, carried in bronze casings, making it 
possible to quickly remove the valves and 


usual cast-iron 


intermediate 


high pressures. 


cessive. 


their seats when they need examination. 
One of the most interesting features of 
these machines is the system of cooling 
the air. The air cylinders and cylinder 
heads are water-jacketed. The jackets are 
divided by partitions, to insure a_thor- 
ough circulation in all parts of the jacket. 
Water also circulates within the plungers 
of the intermediate and high-pressure 
cylinders. This is a very important feat- 
ure, for otherwise the plungers become 


very hot from contact with the air and 
from the friction of their packing. The 
water is conveyed to and from the moving 
plungers through telescoping pipes. The 


water from each jacket, head and plunger 
is discharged into an open drain, so that 
the temperature of the water and the quan- 
tity flowing can be observed at all times. 
These discharge pipes can be seen in Figs. 


Fig. 3 


American Machinist 





4 


ty \ 


~ American Machaniat f 
cooling pipes, known as “intercoolers,” 
are located in a large tank formed in the 
concrete foundation of the machines. This 
is a very convenient disposition; for they 
are out of the way under the floor, are 
very accessible, and the connections to the 
cylinders are very short. The cooling sur- 
face of the intercoolers is diminished with 


each stage of compression, as the air 
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were taken from all the cylinders, includ- 
ing the high-pressure air cylinder. So 
far as the writer knows, indicator cards 
of 2,000 pounds pressure were never taken 
before, and credit is due to Mr. George 
Kingsland, superintendent of the Fulton 
Engineering Works, for securing these 
cards. After applying to one of the well- 
known firms who manufacture indicators, 
for an instrument suited to these high 
pressures, and being informed that they 
could not supply his demand, he con- 
structed attachments standard 
Thompson indicator which enabled him 
These attachments 


for a 


to obtain the cards. 
consisted of a cylinder and piston reduced 
in diameter sufficiently to use the regular 
100-pound spring. The attached cylinder 
was screwed to the indicator, directly be- 
low the regular cylinder, with an extended 
piston rod. The indicator was calibrated 
by attaching it, with a standard gage, to 
one of the air receivers filled to 2,000 
pounds. 

A card from each of the cylinders is 
shown in Figs. 7, 8 and 9, and the air- 
cylinder cards have all been plotted to 
the same scale in Fig. 11. The scales of 
the springs are given on the cards, that of 
the intermediate air cylinder being open 
to the uncertainty of its not having been 
calibrated. 

The indicated horse-power of the steam 
cylinders was found to be 351.64 horse- 
power. This is the mean of five pairs of 
cards, all reduced to 100 revolutions per 
minute. The combined horse-power of 
the air cylinders is 286.75 horse-power. 
The latter is 81.5 per cent. of the former. 
The difference is 64.89 horse-power, which 
represents the friction of the machine. 

The theoretical horse-power of single- 





Fig. 4. 


diminishes in volume. The air is delivered 
to the storage receivers at a temperature 
not above that of the atmosphere. The 
intercoolers can be seen in Figs. 2 and 3, 
at @, 

Before the formally 
turned over to the United States Govern 
ment, they were subjected to a test with 
Indicator cards 


machines were 


some interesting results. 


AIR COMPRESSORS. 


stage adiabatic compression, for the same 
piston displacement, is 530 horse-power. 

Gages showed the pressure of the dis- 
charge of each air cylinder to be: 


Low-pressure ...... 75 pounds. 
Intermediate ....... 375 = 
OO ee o 


Temperatures of the air in the suction 


and discharge pipe of each of the air cyl- 
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inders, show how effective and well-pro 
portioned is the cooling system. 
temperatures are given in the following 
table, also the theoretical temperature oi 
adiabatic compression: 






ature by! 


~ 
~ 
~ 


*ssion. 


Temperature of 
Suction. 





Tempe 


o 
Deg,., Deg. Deg Deg 
Low-pressure cyl...| 75 320 | 444 | 124 
Interm. press. cyl...| 73 289 | 355 66 
358 | 392 34 


High-pressure cyl...) 69 

These records are interesting in show- 
ing how much heat is abstracted by the 
The dif- 


ference between the temperature by adia- 


intercoolers and water jackets. 
batic compression (that is, without loss 
of heat) and the observed temperature of 
the air in the discharge pipe of each cylin- 
der, is almost in direct proportion to the 
surfaces of the cylinders. 

The temperature of single-stage adia- 
batic compression to 2,000 pounds is 1,769 
degrees. 

While filling the storage receivers, 
temperature in the discharge pipe of 


the 
the 
high-pressure cylinder was observed at 
varying pressures and recorded in the fol- 
lowing table: 


Pressure in Storage 
Receivers. 


Temperature of High- 
Pressure Discharge 





Pounds. Degrees. 
800 159 
goo 202 

1,000 223 
1,100 233 
1,200 205 
1,300 273 
1,400 292 
1,500 293 
1,600 307 
1,700 320 
1,800 340 
1,900 340 
2,000 355 


Fig. 12 shows the bank of storage re 
ceivers which contain compressed air at 
2,000 pounds pressure per square inch, 
and the gages which indicate the pressure 
The stop 
valves under the gages distribute the air 
to the guns and other points, These are 
The re- 
ceivers are lap-welded wrought-iron tubes, 


in the receivers and in the guns. 


2-inch valves operated by hand. 


25 feet long, 16 inches outside diameter, 


and }} inch thick. As will be seen in the 


figure, they are connected into three 


manifolds by 5-inch 


7 


bronze copper 
pipes. 

Since the guns and compressing plant 
was formally turned over to the United 
States Government, the air compressors 
have been frequently run by the officers 
and the Fifth United States 
Artillery with satisfactory results, so far 


soldiers of 


as the writer knows 


These 
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Uses and Advantages of a Public 


Supply of Compressed Air 
for Elevators. 


BY FRANK RICHARDS. 


In direct-acting lifts, which I spoke of 


in my last paper, April 2d, under the above 


general title, compressed air is entirely 


3-425 


steam, water and electricity—and each 


style is quite numerously and etticiently 
and The list 
should perhaps be instead of 


three, as the 


repres¢ nted. 


made four 


respec tably 


steam service should be di- 


vided into the service by special engines 


having no other duty but the operating of 


the service connection 





INTERMEDIATE AND 


Fig. 5 


without a competitor. For simplicity, con 
venience, quickness and cheapness there 
is, in that line of service, nothing in sight 
to be compared with it. But the work ot 
the suspended direct-acting hoisting cyl 
inder represents only a small part of the 
hoisting th.t is to be done in 


any city 





a te 


Fig. 6. LOW 
Business life is now absolutely dependent 
The office 
building of to-day, crowded with hurrying 


upon the passenger elevator. 


throngs going in and out, and up and 


without it 
The elevator may be said to be in every 


down, would be tenantless 


building, and to be the life of every build 
ing of any importance. 

The elevators in use are operated by at 
least three different 


styles of motors 


HIGH 


PRESSURE 


PRESSURE AIR CYLINDERS 


with a running line of shafting driven by 


steam, but driving various other machin- 
ery besides that of the elevator 

Whichever may be the style of elevator 
(drawn 


employed, compressed air from 


our “Compressed Air Company's” pipes, 


and at our estab- 


at 100 pounds pressure, 


win? 


——= a ok r 


AIR 





CYLINDERS 


lished price of 5 cents per thousand cubic 


readily 


either of them, and usually the application 


feet of free air) is applicable to 
may be made without much change of ap- 
paratus 

[he water pressure elevators now in use 


are in some cases oper ited by water 


Where the 


and 


direct from the city mains 


water pressure is sufficient, suffici- 


ently reliable, and where there is an inex- 
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haustible supply of water, this may do; 
but in most cities neither of those condi- 
tions are found, and at best the city mains 
can only be expected to operate elevators 
in private houses, where the duty is light 
and the calls are infrequent. It may be 
said that almost invariably with the water- 
operated elevators in use, the water is 
furnished by steam pumps in operation in 
the building where the elevator is em- 
ployed. If a pressure of 100 pounds is 
sufficient with water, it will, of course, be 


_—_| 


High Pressure Air Cylinder 
Scale 1400 
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Fig.8 Intermediate Air Cylinder 
Scale 367 


ae 
ae 


—wt 





Fig.9 Low Pressure Air Cylinder 
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Fig.10 Steam Cylinder 
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sufficient with air, and all that would be 
required would be to make the pipe con- 
nections and employ a different controll- 
ing valve. In some cases the elasticity of 
the air makes it somewhat objectionable 
for elevator service, although less effect of 
the elasticity is realized than might be an- 
ticipated. Where there is such an ob- 
jection, the water may still be used in the 
operating cylinder of the elevator, as be- 
fore, using it over and over, while the 
pressure may be applied to the water by 
means of the air. This arrangement is 
already frequently employed upon foundry 
cranes and similar places. If the water is 
used at a very high pressure, our 100- 
pound supply of air is equally available by 
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means of a differential piston, a larger 
piston being employed for the air pres- 
sure and a smaller piston for the water. 
Air employed here or elsewhere has the 
advantage over water that only the pres- 
sure will be used that is required for the 
work in hand. While a pressure must be 
maintained sufficient for the heaviest 
loads, that pressure will not be needed and 
will not be used for the lighter loads, and 
the volume of free air used, and to be paid 
for, will vary with the load. With a given 
water pressure maintained, sufficient for 
the heaviest load that it can carry, the 
volume of water used, and the power re- 
quired for forcing that water, will be the 
same whether the elevator carries up its 
heaviest load or carries no load at all. 

A wonderfully inexplicable fact it is, that 
in the cities of Great Britain, notably in 
London and in Glasgow, a public hy- 
draulic service is maintained and has 
many customers, and is found feasible and 
reasonably profitable notwithstanding the 
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cess of a pneumatic ser- 
vice must be inevitable. 











5 4 


ib 


6.0165 ft, 
| 
| 
| 


Cubic Feet of Air per Revolution 


In general, it may be — 
said that in all hydraulic as 
elevators where the pres- 
sure of the water upon ioe 
a piston in a large cylin- 1700 
der is made to operate the 11 1600 
lift or elevator, either di- H, |1s00 
rectly and at the same 4 i 
speed as the piston, or Yj s P 
by multiplying sheaves at 4 2? < 
a much greater speed and V os 
to a much greater height, A 00 § 
the air service may be \ ooo $ 
substituted for the water i i= ~ 
to advantage, and the | WA | 
public supply may be sub- | i j (00 
stituted for the private WV 700 
pump and tank system WA 600 
with a considerable sav- WA = 
ing. When it comes to the 'G | 
steam-operated elevators, / Re “ 
the air motor is beau- / 300 

r AS 200 
‘ <L 100 
Pe PPP] 
a en — 
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Fig. 11. Combined Cards 


narrow limits of its adaptability and the 
waste of power necessarily involved in its 
operation, and the further fact that an air 
supply would do everything that the water 
service will do, would do it cheaper and 
better in every way, and would be appli- 
cable to a vastly wider range of service. 
At any given pressure of transmission, 


equal volumes of air and of water 
will,, of course, transmit equal power, 
and the same size of service pipe 


would transmit ten times the volume of 
air as of water, or ten times the power by 
means of air as where the water was used, 
doing the work where employed much 
more economically with no hock to the 
pipes or valves, with no freezing-up in 
transmission, with no cost for the fluid 
transmitted and no _ possibility’ of 
thereby. If it pays, as it evidently does, 
to maintain the hydraulic service, the suc- 


loss 


a P 
? ” 


| 


tifully applicable. As to the cases where 
the elevator is driven from line shafting 
running constantly and transmitting con- 
siderable power for other purposes, the 
question hinges upon the total amount of 
power employed. I am inclined to think 
that the question does not, or should not, 
begin to arise until the constant amount 
of required goes considerably 
above fifty horse-power. For the actual 
steam-operated elevators, where a special 


power 


engine is directly connected to the drum 
system and has no other work to do, there 
cannot be a moment's question of the 
desirability of the air service. Anyone 
who has had any experience with com- 
pressed air in steam engines knows how 
prompt, how free and lively is the action. 
No matter how infrequent may be the calls 
for it, there is never any hesitation about 
the start, always the most perfect control, 


) 9 69 1941949 
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and no cost except for the actual running. 
The air motor is as precisely adapted to 
operate the elevator that may be driven by 
the electric motor as any other—of course, 
by the substitution of a suitable motor 
and gearing. While mechanically the elec- 
tric current can do little except by rotary 
motion and high speed, compressed air 
can ‘do all that and more. The 
speed of revolution of the air motor is 
generally better adapted to practical uses 
than that of the electric motor. 
A A A 


much 


Hydraulic Governor for 


Mill Engines. 

We illustrate herewith a novel form of 
governor employed on the blooming-mill 
engine at the Pencoyd Iron Works. It is 
an excellent solution of a difficult prob 
lem, as well as an illustration of the al 


Rolling- 


most instinctive manner in which rolling 
mill engineers turn to hydraulic pressur: 
for the solution of problems which aris: 
in their field of work. 

The blooming mill is, as is well known, 
the heaviest mill about a steel works. It 
takes the ingots as they are cast and re 


duces them to blooms. It is almost al 


ways a “two-high” reversing mill, the 
ingot being passed through it backward 
and forward as its size is reduced. The 


engine is necessarily a double engine, with 
cranks at right angles, and geared to a 
shaft 
lower roll 


which forms an extension of th 
The reversal of the rolls in 
volves, of course, the reversal of the en 
gine, which must be done repeatedly and 
at full speed as the work progresses. To 
make this reversal without loss of tim: 
requires that the engine shall have no fly 
wheel. At the instant of reversal the en 
gine has no load other than that due to the 
turning of the rolls, but soon the ingot 
enters the rolls and the full load comes 
on the engine practically instantaneously 
Such 


practically impossible to meet with thi 


conditions will be recognized as 


centrifugal governor. Such a governor 


must be stopped and reversed with the 


engine. As the balls slow down, they 
give more steam just as it is not wanted; 
and, moreover, the inertia of the balls 


resists the stopping in the first place, and 
the starting in the reverse direction in the 
second place, and so leads to slipping of 
the belt. 
the engine and giyes full steam after the 


The governor thus lags behind 


reverse gear is thrown over, and at a time 
when the engine is not under load. The 
engine is thus under full steam until the 
inertia of the balls 
come, and the speed of the governor 
has been brought up to that of the 
engine. The absence of a_ fly-wheel 
makes the reversal very sudden, making 
it still more difficult for a_belt-driven 
governor to act with sufficient prompt- 
ness. In consequence of these difficulties 
hand regulation is usually depended on; 
but it will be seen at once that with the 
great size of the engines, and the in- 


has been over- 
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stantaneous application and release of the 
load, the operator must be constantly on 
the alert, as a failure to throw the steam 
off or on at the proper instant would lead 
to the racing of the engine or the stopping 
of the 
in the 

The governor 
these difficulties. Its control of the en 
gine is absolute and independent of the 
The 


construction 


same, and the sticking of the ingot 
rolls. 


shown overcomes all 


skill or quickness of the operator. 
the 
The 15-inch steam main is 


engraving will make 


clear con 
nected to the top of the governor body 


The steam passes down inside the balanced 
! 


» 
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HYDRAULIC GOVERNOR 
throttle valve, from whence it passes 
through the perforations and divides be- 
tween the two 12-inch branch pipes lead- 
The 


trolled by hydraulic pressure through a 


ing to the cylinders. valve is con- 
plunger and pressure cylinder, shown at 


the bottom. The engine to which the 
governor is attached drives directly from 
its crank shaft a small pump, which de- 
livers its water or oil (the latter being 
found preferable, we believe) to the pres- 
sure cylinder through the pipe shown at 
the leit. 
tion side of the pump through the pipe 


This oil is returned to the suc- 


and regulating valve shown at the right. 
The regulating valve is so adjusted that, 
when the engine is running at the desired 
speed under load, the oil returns to the 
pump as fast as it is delivered to the 
governor, without creating enough pres- 


sure in the pressure cylinder to raise the 
plunger. When, however, the engine in 


creases its speed in consequence of a 
diminished load, the pump delivers more 
oil to the governor, which cannot return 
through the restricted opening of the 
the 
This 


plunger and shuts off 


valve without increasing pressure in 


the pressure cylinder. increase of 


7 
pressure raises the 


the steam 


When the load comes on th« 


engine again, a slight drop in speed oc 
curs, which causes the pump to deliver 
less oil. The oil pressure then drops, 
the steam pressure upon the plunger 
forces it down, opening the valve, and the 
engine has full steam again 

Che action of the governor is surpris 
ingly good. The writer saw it in opera 
tion, and the change in speed as the load 
came on or off was so slight that he was 
unable to decide whether it could be seen 
by the eye or not. Of course, under the 
onditions, it 1s a case o full load or no 

l, and under the u conditions of! 

ive-power engin it might easily be 


t the system would not be satisfactory 


t the purpose to which it is applied 
egulation is certainly all that can b« 
ed, and the governor is an excellent 
ration of a special design to meet 

<p lit The engine to which 

is applied is a two-cylinder, 40 x 60 

Why is not this system of governing 


applicable to marine use? 


With a ship in 


sea the conditions are essentially 


with a roll-train engine. In 


ot full lo id or no 


is a matter 


] from one to the 
Minutely 


ccurate regulation of 


of speed is not necessary in either case, 


object being to prevent racing and to 


neet the changes ol 


vad with promptness 


le gover! meets these conditions pet 
t vith the rolli ill engine, and we 
1 see no re why it should not do it 
equally well with a irine engine 
A A A 
\ 1 Ie Lf d to ha been tl 
t turbine ind apput 
t« n e\ I ce Vas re ently plac | 
by the Lachine Rapids Hydraulic & Land 
( ( lontreal, Can. Sixty-six 54-inch 
( ite Victor turbines were ordered 
with gearing, shafting, etc., for electri 
nerator the power to be electrically 
ed to thi ty r street railway 
nd | ting purpose 
a A os 
When you have a supply of compressed 
air in the shop, the more storage capacity 
you have for it the better; it well also 


distributed around 
them all together. At 
shops of the 


to have the receivers 
rather than to have 
the Meadville 


when it is desira 


Erie road, 


ble to move locomotives 


around their boilers are filled with com 


pressed air, and they are run about with 
that instead of filling with water and firing 
Here especially an ample receiver 
as the 
quicker the 


up 
would be appreciated, 


the 


capacity 


greater such capacity 


boiler would be charged 
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ELECTRICAL MACHINERY. 


The Building of a Great 
Dynamo—IV. 

The hand sketch 15 A shows the gen- 
eral construction of the “winding” of the 
armature, of which the commutator bars 
form the outer surface, and the U-shaped 
pieces the sides and inner surface. The 
thin tenon ends of the U-piece go one 
tenon in one commutator bar, and the 
other tenon in the opposite end of the ad- 
jacent bar, which, as will be readily un 
derstood, makes a real “wind” or con- 
tinuous spiral. This spiral, except for the 
intervening insulation and the projecting 
core bolts and their nuts, completely en- 
velopes the insulated armature core. 

It will be seen from the hand sketch 
Fig. 15 A that when the chisel is applied 
as shown in the section, to cut off the ends 
of the U-bars which project above the 
commutator bars, the longitudinal cuts 
a bc in the free ends of the U-bars make 
vastly easier work of chipping away this 

















surplus than if the ends were left all in 
Also, when the free end is cut 
shown in 


one piece. 
off with the chisel directed as 
15 A, the right-hand surface of the U-bar 
is forced over into the locking cut formed 
with a boundary line P), so that the top 
inside corner of the U-bar hooks into this 
locking cut and holds the U-bar up in 
place for soldering the U-bar and com- 
mutator bar together. The “slate-frame 
joint” cuts at S S, Fig. 15 A, are made on 
a special commutator-bar sawing or mill- 
ing machine, Fig. 16. The saws are of 
various thicknesses for various thicknesses 
of commutator bars. Inthe present case the 
saws are 4 inches diameter and 1%-inch 
thick. They make 1,000 turns per minute 
with a flooded water lubrication—water 
only. This one machine turns out about 
1,000 commutator bars per day, sawed at 
both ends. Copper is well known as a 
difficult metal to work with cutting tools, 
and the present case does not show any 
great advance over previous results. The 
cuts are made quickly, but with a very un- 
pleasant tearing and crushing noise, and 


the saws have to be sharpened for every 
200 bars cut. The spindles adjust to and 
from each other for differing lengths of 
bars; the bar is held in two vises, one at 
each end, also adjustable to length of bar. 
The vise jaws are rock-shaft and crank- 
operated, the crank-rod driven block 
being adjusted to exact position so that 
the crank stands on the center when the 
vise jaws are closed on the work. The 
knee which carries the ways for the two 
vises has a vertical feed action through the 
rocker, rocker arm, and a connecting rod 
shown plainly in Fig. 16. The knee feed 
rocker is operated by the very long hand 
lever in front. 

Provisions are made for adjusting the 
length of this hand lever by sliding it in 
a crossway on the end of the rocker, but 
the operator had it out full length and 
swept it through a great arc, as high as 
he could handily reach and almost down 
to the floor. There was a full half-inch 
stream of water on each saw; both ma- 
chine and operator were covered with 
copper dust, and there was a thick scum 
of copper floating on top of the water in 
the tray in which the machine stands. 
The saws are coarse-pitched, well-shaped 
teeth; but the cut jarred the solid floor 
in a way to set a tool-maker’s teeth 
on edge. There are a great many copper 
cuts in the electric shops, but not one has 
come under observation in such form as 
to be tolerated on any other metal. The 
foreman in charge had never tried less 
cutting-edge velocity, and in no case noted 
have the usual milling speeds been used 
on copper. At a thousand revolutions, 
a 4-inch saw has over 1,000 feet surface 
velocity, and the copper everywhere afloat 
showed anything but a good clean cut. 
The machine shown in Fig. 16 is put up 
on a well-shaped box base, the spindles 
stand at right angles to the countershaft, 


and the details are well thought out for 
rapid action. The maker’s name did not 
appear. The machine seems heavy enough 
for the cuts, but its action was indescrib- 
ably unpleasant, noisy and irritating. The 
cut was made in about 7 seconds. 

The cuts @b¢, Fig. 15 A, are made with 
a gang of saws in a little hand milling 











Fig. 16. OUTSIDE BAR SAWING MACHINE. 


machine, the tops of the saws standing up 
through slits in a table above the saw 
arbor; this cut I did not see made. 

The insulation of the U-bars consists 
of linen tape wound round the bar ends 
after a strip of mica has been applied 
to one side only. As the U-bars, 
when put in place, touch each other, 
insulation 


there is consequently an 


a ade ie - 


a: 


Fig. 17. PLACING 
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Fig. 18% PLACING 


of two thicknesses of tape and a 
mica plate between adjacent U-bar sur- 
faces, The tape winding is secured with 
beeswax, by dipping the end of a stick of 
wax into a shallow tray of melted wax 
kept hot by standing on a hot iron plate; 
this makes the end of the wax stick soft 
enough to spread on the tape end and hold 
it tight enough on the U-bar to permit 
considerable handling. As the U-bars 
and commutator bars are all driven up 
tightly against the insulation between them 
as the winding of the armature core with 
the bars proceeds, this beeswax holding 
is quite sufficient for the requirements 
of the case. 

Fig. 17 shows two workmen engaged 
in applying the winding to the insulated 
armature ring. The “star” of this small 
ring is keyed on an arbor with wooden 
wedges, and the arbor is laid in open 
wooden boxes on top of substantial horses, 
so that it can be readily revolved when de- 
sired, all as clearly shown in Fig. 17. First 
two clamps with finished faces are bolted 
on the insulated armature ring a short dis- 
tance apart, and a commutator bar, with 
its ends sawed and tinned, is laid against 
the finished face of the lower clamp; a 
strip of insulation is then laid on the upper 
side of the commutator bar and another 
bar is laid on this insulation; then a U-bar 
has its thin, free ends slipped into opposite 
ends of the two commutator bars; then 
another strip of insulation is laid on the 
side of the top commutator bar, the third 
commutator bar is laid against it, and the 
second U-bar is put in place—one end in 
the unoccupied cut of the second com- 
mutator bar, and the other in the oppo- 
site end of the third commutator bar, and 
so on until the space between the two 


COMMUTATOR 


BARS. 


clamps is tightly filled; then the top clamp 
is moved along on the armature ring and 
the process continued in the same manner 
There is deal of wedging with 
wooden wedges and driving 
hammers all through this winding opera 


tion, which is slowly and most carefully 


a great 


with hand 


performed, the greatest care being taken to 
have the whole mass of bars and insula 
tion driven up and compacted as closely 
that 
the armature 


as possible, so nothing can work 


when driven 
at its high working speed. 
workmen 


loose ring 1s 


operating on 
18 1s 


Fig. 17 shows 


a small armature ring; Fig a partia 
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view of the 1,500 horse-power armature 


[wo U 


clamps and one pair of flat clamps are in 


ring in process of winding 
use, and two pairs ol wooden wedge Ss are 
employed to force the bars close together, 
the process being the same for all sizes 
rings mM. be A 

A - A 


A Portable Electric Drill. 


illustrate a 


Ot armature 


We 


which is without the defects of the usual 


portable electric drill 


tools, being complete in itse 


portable 
' 


entirely self-contained and without any 


thing of a make-shift character about it 


With this machine 
ol the 


there is no 


and the 


lastening 
drill in one place motor in 


another, with a flexible shaft, a telescop: 


shait, a round belt, or any other device for 


transmitting the power. The motor is a 
part of the apparatus and is geared direct 
to the drill When the base of the drill 
is secured the arm has a reach of 28 inches, 


and the machine will drill at one setting 


over a surface of 56 inches outside diame 

ter and 16 inches inside diameter, just as 
drill Che 
main arm is moved in and out by a screw 


at the side, 


a regular radial would do 


and is also rotated about the 


post by means of a worm and wheel, so 


that the drill may be set quickly and with 


precision 


The motor is water and dust proof, and 
is wound for either a 110 or a 220 volt 


circuit. The drill has a change of speed 
for I-inch or 2-inch drills, a button-ended 


rod shifting a clutch pin from one pinion 









bin Tee 


DRILL 








430-8 


to the other, and intermediate speeds are 
obtained by a starting and controlling box 
placed wherever may be most convenient 
for the workman. The motor is arranged 
to run at its normal speed when the drill 
is doing its heaviest work. The feed is 
by ratchet and pawl, with a range from 
.005 inch to .1 inch per revolution. The 
drawing of the machine shows side and 
front elevations, with section of main arm, 
details of the back-gear clutch and vari 
able-speed motion. The machine com 
plete weighs about 700 pounds. It is 
built by Thomas H. Dallet & Co., Phila- 
delphia. 
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to Boston about something in Montreal— 
an account of a wonderful gun, the in- 
vention of a native of the latter city. 

It-is not necessary to waste a word in 
glorification of the gun, but just to tell 
the plain facts about it—as they come to 
us. To say that it is the most remarkable 
piece of ordnance in existence, that it will 
make war impossible and knock into in- 
nocuous desuetude our sixteen-inch gun 
lathe, is all tame enough after we have 
said that it will throw 259,999 +-1 shots 
per minute, without any noise or smoke, 
or any of the things that make noise and 


fact, without any explosion 


smoke—in 


April 23, 1896. 


by water is wet, and if it be hollow or 
porous becomes full of water. So a gun 
barrel and its appurtenances surrounded 
by a pressure gage, and hollow, as we 
know them to be, become fully saturated 
with pressure, which, as is well known, is 
the one essential requisite for the success- 
ful stimulation and encouragement of pro- 
jectiles. 

“A little forward of breech is a 
funnel, down which the bullets are passed 
into the gun as fast as two men can pour 
them.” “The mechanism is put into ac- 
tion by simply giving a slight oscillating 
movement to the trail by means of a lever 


the 
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A Modern Gun. 

No one may say how intimate may be 
the connection between things apparently 
very remote. The wagging of a little tail 
may precede a loud bark, and the wagging 
and the bark are about as far apart as 
upon the 
So, again, loud 


things can well be located 
corporation of a dog. 
thunder is followed by heavy rain; the 
thunder is high up and the rain is low 
gets there. Who shall 
say, in the dog or in the thunder storm, 
what relation of cause and effect there may 


be between the antecedent and the con- 


down—when it 


sequent phenomena? 

While we are recovering from the daz- 
zle of the Roentgen rays, there comes to 
us, through a rather triangular source of 
information—a dispatch from New York 


DETAILS OF DRILL 


whatever. The dispatch from which we get 
our information calls the number of shots 
We do not find it so at all. We 
can believe that number as easily as we 


incredible. 


could believe half the number or double 
the number. When our credulity gets up 
to the headway requisite to satisfy the case 
it is not easily checked. 

An inventor cannot be too careful about 
protecting his invention, and it is rather 
to be wondered at that in this case so little 
We are told that 
the gun in general appearance resembles 
a field piece of the modern type. Over 
the barrel are some cylinders surrounded 
by a pressure gage. This latter sentence, 
of course, exposes the true inwardness of 


precaution was taken. 


the apparatus, and is a most unfortunate 
one for the inventor. <A thing surrounded 


worked by two men.” “How the mus- 
cular strength of two men could produce 
power sufficient to throw 260,000 bullets a 
minute, with a range of 6,000 yards, is 
something that the inventor is not yet pre- 
pared to explain.” To our mind the sur- 
rounding of the apparatus by the pressure 
gage is all the explanation required, and 
we find confirmation in the fact that the 
power of the weapon varies greatly with 
the length of the piece, a two-foot barrel 
giving a muzzle release of 864 feet per 
second, while a barrel nine feet long gives 
the amazing velocity of 3.752 feet. Of 
course, the greater the length the more 
will be the pressure. 

We may look for wonderful advances in 
steam engineering when we get the pres- 
sure gage to surround the boiler. 
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A Tube-Cutting Attachment for 
Upright Drill. 

We illustrate a cheap and handy device 
for cutting off tubing for bicycles. It is 
an attachment for a common upright drill. 
The upper box of the frame clasps loosely 
around the vertical drill spindle, so that 
the spindle is free to revolve, or to be 
moved up and down, The 
base stands on the drill-table, and may be 
clamped ‘there. The drill 
hold of the short central spindle, which, 


as required 


chuck takes 


drives the 


by means of the bevel gears, 


TUBE-CUTTING 


horizontal shaft. The cutting disk is in 
the middle of this shaft, 


the left-hand 


while there is a 


taper cutter on end of it, 
and a facing mill on the other end, the 
one taking out the burr on the inner cor 


ner of thie pipe while the other will face 


the end perfectly square. The pipe to be 
cut is supported on hardened steel rollers, 
which run freely on centers and are im 
mersed in a box of oil. The gage may be set 
The four pins on 
of different 


for any length of tube 
the gage bar at the right are 
diameters, and are used when squaring the 
ends of the tubing. The tapering cutter 
unscrews from the horizontal shaft, and 
upon its removal the shaft may be taken 
out. This device is made by Perkins & 
Co., Grand Rapids, Mich. 
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Letters from Practical Men. 


Energy per Candle Power of 
Electric Lamps. 
Editor American Machinist: 

In your issue of March roth, under the 
head of “Questions and Answers,” a cor- 
respondent asked for the current required 
by incandescent and arc lights. The fig- 
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ures given were 15 watts per candle for 
incandescent and 3 watts for arc lights 
I let the matter go, thinking some of the 
electrical readers would correct same; but 
as no notice appears in last issue I venture 
to correct same, thinking it may save the 
trouble. Incandes 


correspondent some 


cent lamps vary in efficiency according 


to the length of life. I use lamps with an 
efficiency of 3.6 watts per candle, and have 
burned them over 2,000 hours. Where 


fuel 1s high, lamps of 3.1 watts per candle 


re desirable, the gain in fuel compensat 


= 


fetett 4 


ATTACHMENT 


ing their shorter life. Already one com 


pany guarantees a 2.5 watt lamp for 400 
hours’ life, and I have used lamps on the 
These 


candle 


circuit here of 2.6 watts efhciency. 


latter were, however, of high 


power, viz., 200. 
An are lamp gives an efficiency of 4, of 
1 


a watt jy Of amount stated 


in the 
many arc lamps on this circuit, connect 


per candle, or 
communication | use a great 
ing two in series across the terminals of a 


110-volt incandescent system. A resist 

ance box cuts down the voltage to go volts, 
or 45 volts for each lamp terminal. 8! 

amperes give a 1,200 candle-power lamp; 
842 xX 45 = 362.5 watts per lamp; dividing 
by 1,200 would give practically .3 watt per 
On arc-light 
systems, lamps for street use are generally 


and require 


candle. constant current 


about candle-power 
practically 34 horse-power (electrical). 
Mr. Tecumseh Swift spoke of putting 
resin in the ladle just before pouring bab- 
bitt into a damp place. I am afraid if he 
depended on the resin alone he would say 
something beside dam(p). I have seen a 
box babbitted which was not only damp, 
but had water standing in it in small re- 


2,000 
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cesses where it could not be reached. The 


plan used was a simple one. Pour ordi- 


narv kerosene oil into the bearing, and 
don’t be afraid of getting too much. Then 
re 


pour as if it were a dry joint, and the 


sult will surprise you 


GEO. E. HOWARD 
[The reply to our correspondent was 
taken from a standard work of reterenc« 
and without going into the subject tur- 
ther. It is obviously wrong Mr. Bul- 
lock’s article on “Testing Lamps,” in our 


ive results for incan- 


issue of January 2d 
lamps ranging between 2.44 and 
the latter 


old 


powers ot are ian ps 


descent 
9.8 watts per 
exceptional and for an 


candle power 
figure being 
lamp Phe candle 


as usually given are purely nominal, and 


} 


by measuring under the 


test 


are obtained only 
lave rable conditions tor. the 
Under any fair measurement their candle 


powers are much less, and the energy pet 


candle-power correspondingly = greater 
than that obtained by using the commer 
cial rating.—Ed 
o a A 
Fastening a Heavy Fly-Wheel. 
Editor Ameri Machinist: 
In the “American Machinist” of Feb- 


ruary 27th, 1 


Fly-Wheels.” As | 


irticle on “Fastening 


have had some ex- 


perience in that line, it may be of in 
terest 

When rolling mills changed from roll 
ing iron to rolling steel, without making 
any change in their motive power, nearly 
ill the 1 s met with the same experience 
that I did—loose fly-wheels. In our mill 
we had two large tly-wheels—one 40 tons, 
the other 28 tons—both of which came 


] 


loose, and this at a time when orders were 


rushing and we could not stop to fix it 
right. We kept running by close watch 
ing, and in spite of all I would do, the 
wheels would come loose; I had to put in 
a new key it le st once a month for eight 
months before the change wa ide 


I inclose an exaggerated sketch showing 


the change. I will 


had 


position ot kevs alter 


mention that the 4o0-ton wheel worn 


\ “7 
yy 
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FASTENING A HEAVY FLY-WHEEL 


itself 4% inch loose on the shaft. It is now 
several years since the wheels have been 
fixed, and they show no sign of coming 
You notice that the wheels 


loose. will 
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have been fixed proof against backing 
(which is very necessary in a rolling mill) 
as well as going ahead. 

Now, as to the proportion of sunk keys, 
the size and depth to which they should 
be sunk in the shaft and in the boss of the 
wheel are governed by the diameter of 
the shaft, but are not in simple proportion 
to the diameter. For ordinary keys the 
sides are made parallel, and the thickness 
must be made a uniform taper % inch in 
a foot of length, and the same taper must 
be given to the key seats in the boss of the 
wheel: 

Let ) = diameter of shaft in inches ; 

# = breadth of key in inches ; 
7’ = thickness of key in inches ; 
d = depth to be sunk in shaft, meas- 
ured at side of key ; 
d@' = depth sunk in the boss of wheel, 
measured at side of key. 
dD ao... 2 


Then 2 = 125, T= “—r « 6, {= 
e ; + .125 or + .16, ¢ 
) 
uf rT -O75, a! T — d. 
40 


Example—Find proportions of a key for 
a shaft 2 inches diameter : 


; ey. - 2 a ae 
B = P {- .125 ; ~~ 6895 = .665 = 
breadth of key ; 
r= D 3 ie 
= + .16 — .16 = .341 = thick- 
ness of key ; 
¢=-2 75 =~ +.075 =.125 =deptl 
. = — 075 a {+ .075 =.125=depth 
in shaft ; 
@' = T—d= .341— .125 =.216 = depth 
in boss. 


The above is an old formula, and I 
think no one will ever regret if he strictly 
adheres to it in laying out keys and key- 
seats. 

GEO. JONES. 

Chattanooga, Tenn. 

A A A 


Keying on Fly-Wheels — Eccentric 
Piston Rings. 
Editor American Machinist: 

The letter of your correspondent 
“Quirk,” in your issue of April 2d sug- 
gests that I ought, perhaps, to tell my 
own experience on the same subject: 

Happening in the year ’60 or 61 to visit 
the old Novelty Iron Works, I observed 
the method of securing on the shaft the 
hubs of the paddle-wheels of the steam- 
ship “Adriatic,” the last the 
Collins Line, which was then receiving 
her machinery—about which the less said 
the better. This method, however, which 
I presume is and was before then com- 


vessel of 


mon in steamboat practice, struck me as 
most admirable. It is seen in the follow- 
ing diagram, which shows only the hole 
through the hub. This, it will be ob- 
served, was bored out to the size of the 
shaft for one-half its circumference, and 
the keyways were cut on the opposite 
side. I asked myself, “Why should not 
this method be adapted for use in the case 
of all fly-wheels and driving pulleys?” I 
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proceeded to make this adaptation on the 
first high-speed steam engine that I built, 


l 











KEYING ON PADDLE-WHEELS. 
and have employed the method ever since, 
with complete satisfaction. 

The following diagram, also showing 
only the hole in the hub, represents my 





FLY-WHEELS. 


PORTER-ALLEN 


construction. The wheel is first bored 
the exact size of the shaft, as for a forcing 
fit. It is then shifted in the lathe a short 
distance. The amount is im- 
material; my practice is to shift it about 
I inch. A thin crescent is then bored 
out of one side, the points extending a 
little more than half-way around, termi- 
nating at @ @. The diagram shows the 
hole as first bored, and also the enlarge- 
ment and keyway. The wheel is then 
put on the shaft very easily; in fact, it is 
rattled on. When the key is driven, it is 
brought to a perfect bearing nearly half- 
way around, and the face runs perfectly 
true. It is also very easily taken off. 
The method is such a simple and excellent 
one that I think every engine builder 
ought to know it and use it. 

I had funny experiences with it, though, 
sometimes, when parties erected the en- 
gine for themselves. I remember that 
before the Westinghouse Co. had brought 
out their own engine, I furnished a 
Porter-Allen engine for their first shops 
in Pittsburgh. <A telegram came one day 


precise 
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from their superintendent, as follows: 
“The hole in your fly-wheel is oval; what 
shall we do about it?” I replied: “Put 
the wheel on the shaft and drive in the 
key.” Another party, equally horrified at 
my apparently shocking work, thought 
that he knew what to do about it without 
asking any questions. So he set the shaft 
in the middle of the ellipse, and fitted on 
each side thin pieces of iron carefully 
scarfed down to feather edges so as to ex- 
actly fill the windage. Then, to his in- 
creased disgust, the key would not enter 
its seat; so he reduced its thickness until 
it would, and drive up all right. When 
he started the engine, his fury knew no 
bounds, as he saw the face of the wheel 
running about a sixteenth of an inch out 
of truth. Then he wrote me a letter con- 
taining some complimentary expressions, 
which I should have been sorry to have 
deserved, and which would not look well 
in print. In subsequent cases I sent an ex- 
planation of this novelty. 

By the way, in the same issue Mr. 
Harris Tabor gives, or seems to give, the 
credit to Mr. Westinghouse of originating 
the eccentric packing ring. I suppose if 
I have any objection to this I should speak 
now, or forever after hold my peace; so I 
take this occasion to say that somewhere 
about thirty years ago I introduced these 
rings in the pistons of the Porter-Allen 
engines, substituting them in place of the 
Ramsbottom rings, which had proved a 
failure, and making them to work in the 
same grooves; and they have been used in 
those engines ever since. I have always 
supposed that this was the first use of 
these rings, but am careful, after some 
recent experience, about claiming any- 
thing to be new. So far as I am con- 
cerned, however, the idea of such a ring 
was new with me. Mr. Westinghouse 
will, I presume, if asked, cheerfully state 
where he got it. 

CHAS. T. PORTER. 

{Will Mr. Porter kindly tell us how the 
keys were fitted in his fly-wheels, and how 
much dependence was placed upon the 
sides of the key for driving.—Ed. ] 

A + a 
Reversed Momentum. 
Editor American Machinist: 

On a certain occasion I had the pleasure 
of hearing a lecture on Momentum de- 
livered by a gentleman to a youth in a 
railway train. The lecturer explained that 
in the event of a collision the passengers 
would be shot forward in the direction in 
which the train had just been moving. 
Our train was then approaching a station. 
The gentleman stood up facing the en- 
gine, with one arm extended in front of 
him to break the shock of his forward fall. 
The train abruptly. but the 
lecturer was at once shot back upon the 
seat from which he had just risen. Doub- 
led in two, with his arm still extended 
and with a look of blank amazement on 
his face, his appearance was certainly im- 


stopped 
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pressive, though not perhaps in a way 
that he desired. 

Next time I was in a train the same 
result followed my experimenting, and 
since then I have often observed that a 
row of standing passengers will always 
fall backward, and not forward, when a 
train stops at a station. In this matter 
they act with perfect unanimity and 
promptitude. 

Why this should be so is not at first 
self-evident. It may be due to the tem- 
perament of John Bull, who does not like 
to move on faster than he can help; but if 
go-ahead Americans care to let them- 
selves be knocked about in a railway train 
for the science, and the same 
result then some other 
reason must be sought. I do not here 
offer any theory, but simply leave the 
matter as it is for verification first and ex- 
planation afterwards. Of course, I have 
a theory, but it would be premature to dis- 
close its profound depths at this stage. 

I write to America because I once asked 
a Brummagem philosopher about it. 
After deeply pondering he said that there 
were certain mysteries that no man could 
fathom, and he hinted that it savored of 
impiety to look too deeply into what was, 
no doubt, wisely hidden from view. 

“For instance,” he said, “when you row 
a boat, you have a lever in the oar; now, 
where is the fulcrum?” I promptly 
answered, “At the rowlock.” “But the 
boat is propelled by the pressure on the 
rowlock; therefore the load is there, and 
the fulcrum must be at the end of the 
oar.” He urged that the yielding of the 
water to the oar was a purely accidental 
circumstance, and that if the end of the 
oar engaged in a series of notches in some 
unyielding substance, the fulcrum would 
then undeniably be at the end of the oar 
and not at the rowlock. 

To this I agreed, and acknowledged my 
previous error. Then he shifted his 
ground and said that, as a matter of fact, 
the water was not unyielding, and that by 
imagining a case that did not exist I had 
evaded the point at issue. ‘‘For,’’ said he, 
“work is done in driving the water astern; 
the end of the oar does that work, there- 
fore the fulcrum must be at the rowlock.”’ 

Then he let himself loose and showed 
that, though the rowlock pushed on the 
boat, this result was only a reaction from 
the load at the end of the oar, and that the 
movement of the boat did not prevent the 
rowlock from being the fulcrum. It was 
in vain that I tried to pacify him by agree- 
ing with him, for he shifted about the ful- 
crum and the load till everything was in 
confusion. When I was fairly in a fog, 
he said triumphantly: 
explain my problem about the leverage 
of an oar, I will explain yours about mo- 
mentum acting the wrong way in a rail- 
way train.” 

As I was making for the door he stopped 
me, and began to say something about 
where the power was that impelled the 


sake of 


should follow, 


“Now, when you 
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rowing boat forward. I heard something 
about the power moving along with the 
fulcrum as being a contradiction in terms, 
about the backward pressure on the foot- 
board, and about the effect of sliding seats; 
but even a worm will turn: 

“Old man,” I said, “you know all about 
mechanical laws, don’t you?” He smiled 
affably, though rather inconsistently with 
his previous utterances. “Well, you can’t 
have work done without motion?’ He 
nodded. “A weight hangs motionless at 
the end of a vertical rod. There is no 
work done there?” “Certainly not,” he 
answered cheerfully. “Exchange the rod 
for a human arm, and after a certain time 
the muscles of that arm will be as much 
exhausted as if the severest work had been 
performed. Can you explain how that 
harmonizes the idea that motion 
must always accompany work?” 

The philosopher shut his eyes, as was 
his wont, in order to think. When he 
opened them I had gone, and was hasting 
away to write to the “American Machin- 
ist” for information which I was unable 
to gain on this side of the Atlantic. 

W. A. CARLILE. 

[The above is printed just as we re 


with 


ceived it. It is scarcely necessary to say 
that we assume no responsibility for its 
statements or assumptions. It should 
be remembered that it was written in Eng- 


land.—Ed. ] 


























MOLD COMPLETE. 


Molding a Cone Pulley. 
Editor American Machinist: 

The recent articles on Molding Cone 
Pulleys recall a method which I think 
would prove cheaper than any shown. 
Having been called upon to make pat- 
terns for a cone pulley, I worked out the 
method Figs. 1, 2 and 3, 
as it is considerably different from any 


shown in and 
I have ever seen in use or described, I 
send it in on the chance that it may be 
new to some. 

mold 


Fig. 1 is a section of flask and 


complete, and ready to pour; A is the 
green sand mold, B the main core, and 
C C1 the end of cover cores. The pat- 
tern is a plain five-step cone, with flange 
at large end to form setting for core @. 
The cores C €! are circular disks re- 
cessed to form the cone flanges. After 
ramming to near top of small step of cone 


(cone being small end up at this stage), an 
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iron ring, loosely fitting small step, and ot 
same thickness as flange, is pressed down 
until flush with top of cone. This forms 
seat for C, which is then put in place; and 


(Fa 


; 
t 
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CORE BOX 


after finishing ramming, the bottom plate 
is clamped on and flask turned over. 

The main core B is made in halves in the 
box, Figs. 2 and 3; Fig. 2 being end eleva- 
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CORE BOX 


tion with front open, and Fig. 3 the plan 
view. It is rammed with everything, as 
shown in the plan view; then the hub pat- 
tern with pulley arms attached, as shown, 
is pulled. After turning over, the hinged 
front is opened, and a few light taps with 
a mallet loosen the core. By using the 
hinged front, taper or “draft’’ is avoided, 
and the half core may be vented before the 
removal of the that is, vented 


from the end, if that is the method to be 


pattern; 


adopted. 

The other features are so clearly shown 
that description is further 
than to say that the arms are of elliptical 
cross-section. Pattern work and mold- 
ing, it will be noticed, are of the plainest 


kind. 


unnecessary, 


Ortro E. EvANs. 
York, Neb. 
r A Z 


The Differential Disk Regulator. 


Editor Machinist: 
The Holly reducing valve, described in 


American 


your issue of March roth, is, as one of the 
closing paragraphs says, “a most interest- 
ing subject.”’ But, to my mind, the article 
does not fully and satisfactorily explain 
the and | 
columns, 


the operation of valve, hope 


Mr. Holly 


more definitely do so. 


will, through your 
A valve so simply 
accomplishing an operation that others 
have encumbered with complex mechan- 
revolution—cer- 


that is, in fact, a 


tainly deserves further notice 


ism 


I will mention some points that are, to 
me, not clear. The reduction to, and con- 
trol of, the terminal pressure, is said to be 
accomplished by the difference in areas 
of the steam opening under the disk, that 


This dif- 


ference in areas, as I understand, is pro- 


on and the upper side of disk. 
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portioned according to the reduction of 
pressure desired, and that every different 
reduction requires a differently designed 
valve. 

Now, the area of the opening under the 
disk limits the surface of under side of 
disk exposed to the high-pressure steam 
only so long as the valve remains closed. 
As soon as the disk leaves its seat, the 
exposed areas of the upper and under 
sides of the disk are approximately equal. 
And is not the under side exposed to the 
higher pressure, and will not the disk have 
a tendency to rise until the pressures on 
both are equal (neglecting the 
weight of the valve and—an opposing ele- 
ment—the deflection of the steam under 
the disk), provided the necessary amount 
of steam can pass through the opening 


sides 
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side; but I think clearer reasons should be 
given for its so doing than those in the 
article herein referred to. 


HAMILTON. 
+ A A 


Instead of a Third Triangle. 


Editor American Machinist: 


Having read the articles in your recent 
issues on the Third Triangle and Divid- 
ing the Circle, I would like to add the 
following: 

I have been at the board long enough 
to think I know some of the “tricks of 
the trade,” but am still on the lookout 
for new ones that will shorten the time 
In fol- 


lowing this third triangle scheme, as ex- 


between the two ends of a job. 








under disk? If this be true, what will > 
—_—_ — 
° 
\2 
7 ——__—_—_— 
é 
m & 2 
“o:_) ~ 
P + . 2s ’ my : a : 
. } 
AN ADJUSTABLE ANGLE. 
again seat the disk except its own pounded by your various contributors, I 


weight? 

Then, again, what is the function of the 
threaded stem passing through the bot- 
tom stuffing box? As shown in Figs. 4 
its manipulation could only allow 
the 
But 
Holly valves this adjusting screw exists 
on the top, much the same as on the ordi- 
nary globe valve, except that its lower 


and 5, 


or prevent disk seating itself—and 


why this? in at least some of the 


collar has vertical play in socket on top of 
that its adjustment limits the 
lift of disk, but does not prevent its seat- 


disk; so 
ing. 
Near the top of third column, page 2, 
Mr. Holly says: “It fact that this 
valve holds a proportional amount of the 
Does not the same 


is a 


initial pressure,” etc. 
phenomenon occur when a steam passage 
is contracted by any means; i. e., will not 
the amount of steam passing through such 
opening to a certain extent be dependent 
upon the difference in pressures existing 
on the initial and terminal sides? But in 
the Holly system of steam reduction this 
defect is apparently corrected by the use 
of a compound valve, shown in Fig. 5. 
What will be the difference between the 
result secured by the use of this valve and 
that attained by placing two ordinary 
globe or gate valves in a line of piping, 
and properly adjusting them so as to have 
in the three divisions thus formed, respec- 
tively, the initial, an intermediate and the 
terminal pressure? 

The Holly valve undoubtedly accom- 
plishes a reduction of pressure, and may 
automatically control that on the terminal 


have gained an idea or two; and now, as 
the Frenchman like to 


reciprocate:” 


says, “I would 

For more than ten years I have used a 
third triangle, and it has often helped me 
to a feeling of satisfaction in the time I 
have spent ona piece of work—not that I 
have ever completed a drawing as soon as 
the foreman or superintendent expected, 
or entirely satisfied an inventor in the 
to 
I have never done that; and if there 


time it took work out his ideas. 


No, 


is anyone among your readers that has, I 


me 


would very much like to hear how and by 


what means, instrumental or mental, it 


was accomplished. 

My third triangle will be readily under- 
stood from the accompanying sketch, 
which it materially aided in constructing 


X-ray 


Its excuse for existence is that it 


(worked a sort of business on 
itself) 
will do what a swivel-headed T-square 
allow you to work at any 


and all angles anywhere on your board; 


pretends to do 


and as for transferring an angle from one 
drawing to another, it will do it just as 
It 


and I want to say 


nice as a compass will draw a circle. 
will not divide circles; 
right here that I do not think a triangle is 
the proper tool for that. I have a better 
one; but that is another story, as someone 
else would say. 

The construction of my third triangle 
needs little explanation, as the accom- 
panying sketch is accurate in every par- 
ticular. The arms should be of hard 
wood; the joint is a split one, similar to 
those used in drawing instruments, and is 
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made of 1-32-inch steel—three pieces just 
alike, and two others to make up thick- 
ness where required. This joint made as 
shown will be smooth in action, and will 
retain its stiffness, when once set, inde- 
finitely. It should be set so that it may 
be easily adjusted to any angle, yet have 
sufficient friction to resist ordinary hand- 
ling. It can be made at a trifling cost by 
anyone; and while it will not divide the 
circle into parts, it will 
materially aid in laying out angular work. 
W. T. DONNELLY, M. E. 
New York City. 
A , a 


Some Useful Constants. 


Editor American Machinist: 

There are several other multipliers be- 
sides Foote’s constant that I suppose are 
not in general use, and that may be of 
I have 


seventy-two 


value to many of your readers. 
used them for several years and found 
them very helpful in making calculations, 
but it did not occur to me that others 
might not pick them up the same as I had 
until I read Mr. Geo. B. Foote’s commu- 
nication. 

In making mechanical horse-power cal- 
culations, 

a 


a XK .000030303. 


33000 
My note says: “Multiply by 303 and point 
off seven decimals for multiplier.” This is 
close enough for ordinary work, but if it 
is required to be very accurate, use the 
full set and point off nine decimals for 
multiplier, which will show an error of 
of 
involving 2,000 horse-power. 
For electrical horse-power, 
a 
740 
For ordinary calculations, multiply by 134 
and point off five decimals. 


only 1 horse-power in calculations 


» 
is00 


a -<OOT3405 


a 
a -00277795 
300 
dX 3141 ee 
— d X .2607 in inches 
12 


thus getting circumference in feet from 
diameter in inches by a simple multiplica- 
tion. 

For getting horse-power of belt, I use 
formula, 


: . Ww (a dia. pulley in in 
1x KX H. P. when «< # re per min 
5° (Ww width belt in in 


Take for an example a 35-inch pulley, 174 
revolutions, 6-inch belt. In the ordinary 
way this would read: 

174 X 4 


S00 


a5 x 3.147 X 
pth _— 


11.955 


12 x 
Using my formula, it would read: 
35 X 174 X © 11.982 ++ 
3050 
As there are a number of ciphers and the 
same figure is repeated several times in 
these multipliers, the operations become 
very simple. In making estimates and 
calculations on small work, my rule for 
the weight of metals will be found con- 
venient: Multiply the area in inches by 
the thickness in thousandths of an inch, 
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and the product by 31; the result will be 
number of pounds required to make 100 
duplicates. Example: Find the amount 
of brass, No. 28 Brown & Sharpe gage, 
it will take to cut 100 blanks 2} x 4 : 
No. 28 B. & S. gage = .o013 
2} X i X .013 X 31 = 49+ 

or, practically, 4% pound per too blanks. 

One hundred duplicates of brass rod or 
wire can be found by multiplying sectional 
area by the length, and product by 31. 

Other metals can be calculated by mul- 
tiplying weight of brass by a constant 
representing the value of such metal in 
pounds in brass. The following table 
gives such constants for metals most in 
use: 


Metal. Multiplier. 
I icc ntshoweeestendes 1.00 
MESON WOE. 6.06.0 cisccecves - 04 
ae = cand cig wale Rai 04 
oe See eee Tree 1.08 
Det es aside denen eed 1.38 
nis be a iu aee ees 875 
DIGG i kccccecetccesso% 322 


Waterbury, Conn. 
A A A 
A Protractor Triangle. 
Editor American Machinist: 

Noting the recent communications re- 
garding the advisability of a third triangle 
for draftsmen,and the proposed panaceaof 
a B. & S. protractor, reminds me that steel 
ruling edges are not very popular, for the 
reason that they always soil the paper, 
and are heavy and cold, and are therefore 
unpleasant to the touch, and that the B. 
& S. protractor, aside from its superior 
finish, must be set to the desired angle, 
the same as any other protractor. 

Apropos of triangles with special angles, 
I inclose a sketch of an 8-inch celluloid 
triangle graduated on the underside, made 
by ago. This is, 
course, an elaboration of the well-known 
Kelsey triangle, and the sketch shows its 
adaptability for some everyday require 


me about a year of 


ments, such as showing screw threads, 
wire springs and V-slides; and with the 
protractor lines extending out to the 30 
degree and 60-degree ruling edges, any 
lesired angle whatever may be drawn 
directly without first pointing off, and at 
the same time lines may also be directly 
drawn at right angles. There can be no 
question but that drafting tools are crude, 
and have undergone but little improve- 
ment, and that the introduction of cellu 
loid is probably the best step forward of 
recent years in this direction. 

de: § 
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McCLELLAN. 


“Power Calculation for a Traveling 
Crane.” 


Editor American Machinist: 


I read with great interest an article. un 


der the above title, appearing in the 
“American Machinist” of April 2, 1896 
Mr. Chas. L. Griffin, the author, used. 
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When a body with a mass M 


tiie weight 
ass 
acceleration of gravity 


moves at a speed ¥, its energy is E 

4 M v2, Weights are expressed in pounds, 
the speed is expressed in feet per second, 
and the acceleration of gravity may be 
taken as 32 feet per second. This gives 


us in our case, 


M 


2000 700 
andv 


32 60 


100 X 


Therefore, the energy of our crane after 
half a minute equals 


I 100 > 2000 700 700 - 
x y 425.347 toot- 
2 32 60 60 7 


pounds. The motor must give this energy 
to the crane in half a minute, or 850,694 
foot-pounds per minute, which requires 
about 26 horse-power 

Again, no attention is paid to losses in 


the train of machine parts.. It is true that 
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A PROTRACTOR 


however, one expression which should be 
taken with great caution. He says: “As 
a matter of fact, it is found in practice that 
any motor which will stand its running 
load, without injury, will stand the extra 
effort be 
seconds in starting under the same load.” 


which must exerted for a few 
If a builder of traveling cranes were to 
apply this principle to a crane which has 
to run at high speed, he would find to his 
dismay that the fact as quoted is no fact 
at all. 
runs at low speed and the motor has an 
ample margin of power. Let 
trate this with some figures taken from 


This is only true where the crane 


me illus 
actual practice: 

A crane of which the total weight was 
100 tons was required to travel at the rate 
of 700 feet per minute and to get up full 
speed in halfa minute. Taking 25 pounds 
per ton as the required horizontal effort, 
the total pull is 100 * 25 = 2,500 pounds 
With the crane at speed, this force moves 
with a speed of 700 feet per minute; there 
fore, the number of foot-pounds per min 
ute necessary to move the crane at this 
As 33. 


000 foot-pounds per minute is one hors« 


speed is 700 % 2.500 = 1 750,000. 
power, the number of horse-power neces 
sary to keep the crane moving is 

17500 

<4 

33000 
No margin is allowed for losses by fric 
tion in gearing, shafting, etc. 
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rPRIANGLE 


part of the available 53 horse-power may 
be used to give the crane this energy, as 
the crane during the first thirty seconds 
does not require the full power to keep 
it in motion; but, whether the crane travels 


fast or slow, the horizontal effort remains 


the same, and very few motors are able 
to work for half a minute with an over 
load of 50 per cent In the case from 
which my figures are taken this was 
proved very conclusively, as the crane 
refused to move, or, if it moved at all, 
it did so at the cost of an armature. When 
a 60 horse-power motor took the place of 


a 50 horse-power motor, the trouble 
ceased to exist 


14 M r2 shows that the 
energy imparted to the crane (and hence 


the 


The formula 2 


horse-power) is proportional to the 
square of the velocity. If, therefore, this 
crane were expected to travel at the rate 


of 100 feet per minute, 


10 ° 
(: ) x 2 horse-powet 


would have been sufficient to get up speed 


in half a minute: 


100 \* 
of 
700 
Thor la speed 


ig] 


about j horse-power. 


of 700 feet per minute is 
1 gh for 
ind ] ive 
to be prepared for them 


A. I, 


a traveling crane. cases 
presented themselves, 
DELEEUW 

[It strikes us that 


our correspondent’s 
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statement that part of the 53 horse-power 
required for bridge travel at full speed 
is available during the starting of the 
bridge, is liable to misapprehension. With 
an independent motor connected posi- 
tively to each gear of the crane, the speed 
of the motor varies with that of the bridge, 
and the reduced demand for power at 
slow speeds is accompanied with reduced 
capacity of the motor. It is really a mat- 
ter of pull rather than power, and if, after 
the instant of starting, the acceleration of 
the bridge is constant until speed is 
reached, the total pull, being the sum of 
that due to the accelerationand that due to 
the frictional resistance of the bridge, will 
be practically constant. This calls for a 
constant torque by the motor until speed 
is reached, when the torque for the accel- 
eration of the bridge will drop off. At the 
instant of starting, a greater pull and 
torque must, of course, be developed to 
overcome the friction of rest.—Ed.] 
A A A 
An Ingenious Pump. 

Editor American Machinist: 

The pump shown on page 318 (which we 
may call A) is so good an illustration of 
designing on the one-idea-at-a-time-plan, 
that it will be profitable to compare it with 
another pump (which we may call B), de- 
signed on a plan comprehensive enough 
to reach from the pig-iron pile to the 
paint shop. From this comparison we 
may come to know how A works, and the 
proper name for it: 

In A, each piece serves a purpose, and 
the result 





each purpose requires a piece 
being a multiplicity of parts, a costly con- 
struction, and trouble when making re- 
pairs. 

In B, each piece serves two or more 
purposes; the joints are reduced to two, 
and every part is get-at-able by removing 
five bolts. The construction is so easy 
that it can be done thoroughly and cheap- 
ly, and it is done thoroughly. B is largely 
used for spraying fruit trees. As the 
“medicine” is corrosive to iron, some 
brass is used. The body, of cast iron, 
serves for the support of the details, for 
part of the chamber for the liquid, and 
for one side of the air chamber. The 
large opening at the upper end (for the 
removal of the large piston) is closed by 
the gland, which is made to hold the small 
cylinder. This cylinder forms the other 
side of the air chamber and the guide 
for the crosshead. The crosshead is the 
small piston. The large piston is a valve 
box. The leather washer for the bottom 
joint furnishes the valve and valve hinge. 
The base piece is valve seat, attachment 
for suction pipe, and means for fixing to 
any foundation. The lever (not shown 
in the rough sketch) stops on the gland 
on the down stroke, and on the base of 
the pump on the up stroke. Every detail 
has been so thoroughly considered that 
improvenient seems impossible, either in 
design, construction, or use. 
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The two pumps reach the same result, 
in use, but in a different way. The large 
piston rod, in A, does no displacing. As 
the big end of this “plunger” moves both 
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ways into separate chambers, the pump 
is double-acting. B is also double-acting, 
but as the small piston does do displacing, 
the large piston makes the down stroke 
idly. Both are alike in taking the supply, 
for the two ends of each, from two sources. 
A is a double-acting piston pump, and, 
except in the one item of taking its sup- 
ply from two sources, differs in no way 
from the usual run of double-acting piston 
pumps, wherein displacement is procured 
by a piston moved to and fro by a piston 
rod. Unless we want to call every such 
pump a differential pump, A is not entitled 
to the distinction. 

















SUPERANNUATED. 
A A A 

Running a Cupola All Day — 
Chills, 


Editor American Machinist: 

I have been a careful reader of your 
valuable paper for the past ten years, and 
still look for it every week. The “Ques- 
tions and Answers” are quite interesting. 
There are two answers that, to my mind, 
do not give the information asked for, 
namely, the question of how to run a 
small cupola so that it will melt continu- 
ously all day. There is a cupola in this 
vicinity, 20 inches inside of lining, that is 
being run every day from 8 A. M. to 4 or 
5 P. M. A few oyster shells are thrown 
in from time to time to help keep it clean, 
there is no slag hole, the iron is melted 
hot, and there is no more trouble than 
is experienced in any foundry. A num- 
ber of cupolas in this country are being 
run in the same way. 

The other answer is the one relating to 
the casting of chilled jaws for rock crush- 
ers. The only trouble “A. R. I.” says he 
has is that the castings are too soft. Then 
it is quite plain that the mixture is too soft. 
I have made chilled crusher jaws for 
twenty years with fair success. The chills 
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I use are 24x 18 x 3 inches—they are not 
finished. The parties who order them 
require 1 inch chillin them. If “A.R. 1.” 
will notice the fracture of the old jaws, 
or, if they are not broken, take a chisel 
and chip a piece off so that he can see 
how deep the chill is, he will know how 
much chill he will get in the ones he is 
making. If the chill is not deep enough, 
add enough No. 4 or No. 5 to make it the 
required depth; if too deep, add No. 1 
enough to make it soft. “Good hard char- 
coal iron” is, to say the least, rather indefi- 
nite. All charcoal iron above No. 2 is 
hard and, no doubt, good. The iron 
should be melted hot, swung to place in 
a ladle that will hold a ton; a smaller ladle 
may be used, but this amount is easier to 
handle. Pour at about the same tempera- 
ture that any other casting would be 
poured at. It does not make any differ- 
ence with the depth of chill whether taking 
the castings off the chills or leaving them 
on. If the mixture of iron used will not 
chill the required depth it is too soft, and 
no matter how thick the chill is made it 
will not alter it. 
FOUNDRYMAN. 
am — A 


Simple Tests of Oils. 


Editor American Machinist: 

Will you please give me, through the 
columns of the “American Machinist,” 
information in regard to cheaply testing 
the value of different samples of machine 
and engine oil? In buying oil for a fac- 
tory, how is it possible, without an ex- 
pensive laboratory, to determine with 
reasonable accuracy the value as lubri- 
cants of the many samples of oil submitted 
by enterprising drummers? I do not re- 
member having seen just this subject dis- 
cussed in your paper. Would like some 
quick and easy tests which would be better 
than the common plan of putting it on a 
bearing and watching to see “how long it 
will last.” 

EDMUND MORRIS. 

[The following may be taken as a par- 
tial answer to the above, although it speaks 
only of cylinder oils. There is much still 
requiring to be said upon this topic.— 


Ed.]: 


Editor American Machinist: 

Apart from the test for determining 
compound oils, there appears:to be no 
other except.a chemical test, and that is 
unsatisfactory. 

To determine the amount of compound- 
ing, take a two-ounce vial and fill it half- 
full of a very strong alkaline solution— 
ammonia, caustic soda or caustic potash. 
Fill the vial nearly full of oil and shake 
thoroughly. Mineral oil will not make 
soap and will separate. Any animal or fish 
oil will mix with the alkali, and from its 
color can be told the compound and the 
percentage of the same. Neatsfoot oil will 
be yellow, but tallow and most other oils 
will be of different shades approaching 
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white. Lard oil will be whiter than 
tallow. 

This test will prove sperm oil to be com- 
posed of about two-thirds of paraffine oil. 
Lard oil is similarly adulterated. This 
test does not show the “stock” from which 
the oil is made, nor whether the animal 
acids have been extracted from the animal 
oils. 

A straight mineral oil of high fire test 
may be used in some simple engines and 
in the high-pressure cylinder of com- 
pound engines. It will work under 
all conditions, nor in all cases. It should 


never be used in the low-pressure cylinder 


not 


without compounding; and the best for 
this purpose are tallow, neatsfoot and lard. 


These should have the acid extracted, 
which honest oil dealers can now do. 
W. E. CRANE. 
A A A 


Requirements for Admission in 
Engineering Schools. 
Editor American Machinist: 

In view of the discussion which is now 
appearing in the columns of the “Ameri- 
can Machinist,” the inclosed circular, de- 
fining the practice of Purdue University 
in reference to the admission of appren- 
tices to engineering courses, may be of 
interest. 

W. F. M. 


Purdue University, Lafayette, Ind. 


Goss. 


[Following is the substance of the cir- 
cular referred to above, which will be seen 
to be very closely in line with our original 
editorial on this subject.—Ed.]: 

“In response to numerous inquiries in 
regard to the admission of experienced 
mechanics to the Engineering Courses, it 
has seemed advisable to make a statement 
embodying the practice of the University 
in such cases. 

“Purdue University offers courses in 
Mechanical, Civil and Electrical Engineer- 
ing. All of these courses include lines of 
work such as carpentry, pattern-making, 
molding and casting, forging and machine 
work, with which shopmen are often fa 
milar, and for this reason such men may 
enter these courses under conditions which 
Thus 


who, as apprentices, have acquired skill 


are greatly in their favor. those 


in manipulation and have become ac- 
quainted with the principles of construc- 
tion, can properly be excused from the 
shop work which other students are re- 
quired to take; the experiences of the 
shop can in this way be made to count in 
advancing the student in his professional 
course. Or if it happens that an appli 
cant is unprepared in some line of work 
required for admission, such deficiency 
need not prevent his admission, provided 
his credits in shop work are sufficient to 
give him time in which to bring up the 
required preparatory work 

“Each application for credit for condi- 


tional admission will necessarily require 
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individual consideration, and persons 
seeking such admission are advised to in- 
form themselves by correspondence be 
fore going to the expense of applying in 
person. 

“The tuition at Purdue for all residents 
of the State of Indiana is free. For non 
residents the tuition is $100 a year. The 
trustees have, however, placed a consider 
able number of scholarships at the dis- 
posal of the President of the University 
to be bestowed upon worthy students at 
The effect of a 
ship is to remit the tuition charge. 


scholar- 
Can- 
didates for admission living outside the 
State of Indiana 


his discretion. 


should send their re 


quests to the President.” 
a * oe 
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ANOTHER WAY TO BREAK IT. 


Breaking Off a Piece. 


Editor American Machinist: 

I have been a reader of the “American 
Machinist” for years, and, through its 
medium, have become 
many well-known and popular mechanics; 


acquainted with 


and although not knowing them person 
ally, there seems to be a latent feeling of 
friendship which grows stronger as we 
continue to read the articles they con- 
tribute for the promulgation of mechani- 
cal principles. Feeling as I do—and I 
am sure all mechanics will voice the same 
sentiment—I will kindly ask Mr. Tecum 
seh Swift a simple question: 

In his article of March 5th, “Breaking 
Off a Piece,” he asks, in reference to his 
sketches, “What is the difference 
Now, it certainly is easier to ask 


and 
why?” 
a question than to answer one, although 
it apparently doesn’t seem so in this case; 
but instead of trying to answer, allow me 
to ask one in return: 

I had a long bar of 1% 


steel of which I had to cut off a piece 1% 


inch round tool 


inches long. I did not cut down quite deep 
enough with the cutting-off or parting 
tool, and not wanting to put it in the lathe 
again, I tried to break it off by striking 
it on the sketch. After 
striking it repeatedly with a 134-pound 
hammer, it would not break off. I then 
held the bar in my hand and gave it a few 


end @, as per 


15-437 


quick, smart blows at }, and the piece 
dropped off with a clean break. 
Now, why was it thus? 
JACOB M, STEINHARDT 
Newark, N. J. 
A + - 


Value of Published Tests of Steam 
Boilers. 


Editor American Machinist: 


I wish to utter a remonstrance against 


the publication of impossible boiler tests 
in trade catalogs and elsewhere 

For the Clonbrock Boiler 
Works, 


Morrin climax boiler, claim a test in their 


instance, 
Brooklyn, manufacturers of the 
catalog, 


page 37 (of which test I send you 


a copy), in which they evaporate 14.65 
pounds of water from and at 212 degrees, 
and must consequently attain an efficiency 
of 9734 per cent. Of course, this is simply 
ridiculous to men in the profession; but 
those in the office, who have no time to 
post up on such matters, may be imposed 
upon sometimes 

Let us analyze this test: The maximum 
evaporation possible for 1 pound of pure 
carbon is 15 pounds of water from and at 
212 degrees, assuming there is no waste 
heat; or, in other words, 


the heat 


100 per cent. of 
generated by the combustion of 
1 pound of pure carbon will evaporate 15 
pounds of water from and at 212 degrees. 

There is no temperature of gases given 
in this test, neither is the temperature of 
boiler-room given. We will assume them 
at 550 degrees and 80 degrees respectively, 
which I think will readily be conceded as 
the 


season of the 


conservative estimates for boiler 


tested, and the year— 
August. 

Twenty-four pounds of air are required 
(Box). 
.238, and 
chimney per 
Then 


for each combustible 
The specific 
the heat gone up 
pound of air 550 80°, 


pound of 
heat of air is 
units 
nearly. 
24 X .238 X (550 80 ) 
965.7 2.78 lbs. of water 
and at 212 degrees as the 
mum loss by chimney. 


irom mini- 


This isa loss of 
18.5 per cent., which being deducted from 
100 per cent. leaves us 81.5 per cent. There 
will be a further loss of at least 5 per cent. 
by radiation, so that we have finally avail- 
able for evaporative work only 76.5 per 
cent. of our original pound of carbon, and 
therefore can evaporate only 70.5 per cent. 
of 15 pounds, or 11.475 pounds from and at 
212 degrees, instead of 14.65 pounds as in 
the test. This shows the figures of the test 
to be 3.525 pounds, or 23.5 per cent. higher 
than it is possible to get under the condi- 
tions given and assumed. 

I have Clonbrock 
Works, giving my figures. 


Boiler 
In reply they 
said that “they had every confidence in 


written the 


the people making the test, and thought 
it must be correct,” and advised me to 
write the Baltimore Electric Light people, 
which I did about a year ago, giving my 
figures, and asking them if they tested the 
quality of their steam, and also if they 
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knew their blow-off valve was tight; but 

as yet I have not heard from them in 

reply. 

A few days since the agent for a new 
boiler furnace having quite a run through 
the country called upon us, showing a 
test, with red ink very much in evidence, 
but when subjected to analysis it was 11% 
per cent. too high. 

Test of One Climax Botler, made at the 
Brush Electric Co., Baltimore, Md., 
by Mr. kk. F. Baker, General Man- 
ager, Baltimore, August 12, 1Sgl. 
Rated capacity, 500 horse-power. 
Duration of test, 8:15 P. M. to 6:15 

A. M., 10 hours. 

Kind of fuel used, Cumberland. 

Average steam pressure, 96.4 pounds. 

Temperature of steam, 336 degrees. 

Average temperature of feed-water, 152 
degrees. 

Pounds of coal burned, 20,064 pounds. 

Pounds of refuse (ash), 3,161 pounds. 

Pounds of combustible, 16,903 pounds. 

Percentage of ash, 15.7 per cent. 

Total water evaporated, actual condi- 
tions, 224,461 pounds. 

Total water evaporated from and at 212 
degrees, 247,366 pounds. 

Horse-power developed, actual condi- 
tions, per hour, 748.2 horse-power. 

Horse-power developed from and at 212 
degrees, 824.5 horse-power. 

Water evaporated per pound coal, act- 
ual conditions, 11.18 pounds. 

Water evaporated from and at 212 de- 
grees, 12.32 pounds. 

Water evaporated per pound of com- 
bustible, actual conditions, 13.3 pounds. 

Water evaporated per pound of com- 
bustible from and at 212 degrees, 14.05 
pounds. 

Percentage overrated capacity, actual 
conditions, 49.6 per cent. 

Percentage overrated capacity from and 
at 212 degrees, 64.8 per cent. 

Draught in stack, 2-10. 

a A A 


Resin and Water and Melted Lead. 
Editor American Machinist: 

Mr. Swift seems to be a 
Tecumseh as to the efficacy of resin in 
preventing hot lead from flying by com- 
ing in contact with moisture when pour- 
ing joints, but the writer is not ashamed 
to subscribe to the great benefit to be 
derived from its use in such cases. I 
well know the usual result with hot lead 
and water mixtures, and have beguiled 
many a wasted hour dissecting the glisten- 
ing particles from my doeskin pants. 

In the plant of which I have charge 


doubting 


there are some two miles of cast-iron 
water pipe from 6 to 12 inches, and con- 
nections have sometimes to be made 


where it is almost impossible to get the 
joint dry. An old water-works man was 
the first I ever saw use resin in a wet joint, 
and the writer had so little faith in the 
result that he secured a good sheltered 
position just previous to the expected 
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blow-out that did not happen. There was 
water in the pipe, and it had showed itself 
in the bell even after the oakum had been 
driven. The water-works man did not 
put a lump of resin into the ladle, but he 
threw half a cup full into the “dam” of 
the “snake,” and then poured the lead just 
as if he wasn’t afraid. There was no un- 
due upheaval and the joint was a good 
one. This was a number of years ago, 
and men under my direction have done 
the same thing scores of times since and 
without the loss of an eyebrow. Another 
man of experience tells me that kerosene 
oil is nearly as good for the purpose as 
resin. 
PETER H. BULLOCK. 
A A A 





Micrometer for Caliper Points, 
Editor American Machinist: 

Inclosed herewith please find rough— 
very—tracing of a pair of outside calipers, 
which may interest some of your readers. 


I converted a pair of ordinary 15-inch 


calipers to this form, and find them very 
handy and susceptible of easy and accu 
rate adjustment. With a screw of, say, 
50 threads per inch, and head divided 


into 20 equal parts, each part aligned to 
the knife-edge projection on leg would 
indicate ;,\y of an inch, making them 
micrometers of wide range, and of suffi- 
ciently cheap form to be within the range 
of every machinist’s pocketbook. 
J. W. PAYLER. 
A A A 


Box-Frame Presses and Globe-End 
Connecting Rods. 


Editor American Machinist: 

I am much in doubt as to the sound- 
ness of Mr. Oberlin Smith’s claim to have 
been the first to use the box or hollow 
pillar frame for punching machines or 
power presses. I believe there are ex- 
amples of English design much earlier 
than his work. 

As to the globe-end rod Mr. 
Oberlin Smith claims to have broadly 
covered by patent in 1886, I would say 
that the globe-end rod was in common 
use in many places in 1881, and was first 
introduced to my notice in 1881 by the 
late Edmund P. Jorden, at that time sup- 
erintendent for E. W. Bliss, of Brooklyn. 


which 
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Mr. Jorden told me it was well known in 
Waterbury, Conn., for a very long time 
previous. I think it is very old. 

It is to be noted that this box design, 
unpatented as it is, has not been generally 
adopted by press-makers, although ten or 
twelve years before the public. I believe 
it to be, however, much superior for press 
frames to the ribbed form, as this frame 
of a press. is constantly subject to severe 
torsion strains, which are much better 
resisted by the box form than by any 
possible ribbed distribution of metal. 

JOHN RANDOL, 
A * A 

Filing Drawings and Tracings. 
Editor American Machinist: 

There seems at present to be consider- 
able discussion in the “American Ma- 
chinist,” about the proper method of fil- 
ing tracings. There are always two sides 
to a question—and in this one perhaps 
more. 

Mr. Randol certainly expressed Mr. 
Carman’s ideas in his article descriptive 
of the Gates Iron Works drawing-room, 
which, no doubt, in Mr. Carman’s mind, 
perfectly meets his requirements. On the 
other hand, Mr. Chase seems to think 
Mr. Carman’s ideas are all wrong and his 
just right. Now, I think they are both 
right, for the reason that I use both 
methods—not exactly as Mr. Carman files 
them, in tubes, for that is a new idea to 
me, and I should say a good one in many 
I should favor his method in this 
way: Where tracings 
seldom used after the first time, I advo- 
cate rolling up and filing away in a suit- 
able place, where they will not be handled 
every time others are, that are in constant 
use. The ones that are used frequently I 
keep in drawers, after Mr. Chase’s idea, 
a record of all drawings, tracings and 
blueprints being kept in an indexed book, 
so a moment’s glance will reveal the loca- 
tion of the drawing desired. I do not 
claim this method is superior to any 
other in existence, but it meets my re- 
quirements, and I know there is no large 
waste of time in looking for drawings; so 
why should not others be satisfied if I 


cases. 
or drawings are 


am? 

I also wish to say a few words in regard 
to location of drafting rooms. It is con- 
ceded by nearly all draftsmen and artists 
generally that a north light is superior to 
any other Allowing that this is so, I prefer 
the south side of a building in this climate, 
in preference to the north side, for the 
following reasons: In the winter it is well 
known among heating engineers that the 
north side of a building is most difficult 
to warm. Furthermore, the wind is 
usually from the northward, and a draft- 
ing room should be well supplied with 
windows, which, owing to changes in the 
weather, are impossible to keep tight. 
Consequently, there are many days dur- 
ing the winter when a draftsman devotes 
more time to rubbing his fingers, and 
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walking around to keep warm, than is 
actually given to work. During the 
summer months the direction of the winds 
is generally just the reverse from winter, 
and a light breeze suffices to dry the per- 
which would otherwise 


spiring hands, 


soon soil a nice drawing, the breeze also 
adding much to the draftsman’s comfort 
and peace of mind. 
J. G. KINGSBURY. 
Bridgeport, Ct. 
a A a 


Making Castings on a Chill. 


Editor American Machinist: 

The chill should be at least 5% inches 
thick. The thickness of the chill has 
nothing to do with making a chilled jaw 
perfect. Ofcourse, the chill helps to chill 
the jaw, and gives the casting the form 
of corrugation required. The chill must 
be smooth; that is, the chill casting must 
be made to conform with the jaw. Pre- 
pare your mold by putting a small quan- 
tity of lard oil on the chill, and apply good 
black-lead; a light coat is sufficient. The 
cope should be made of iron and rammed 
up on the nowel with core sand. Swab it 
well with molasses, and put it in the oven 
to dry. When dry, put it in and pour, us- 
ing good large runners, as the first hard 
iron put on the chill must be poured dull. 
It should be poured with two ladles, one 
at each end. 

To charge the cupola for a 325 to 400- 
pound jaw, put in 300 pounds hard iron 
(plow points are good, or hard mold- 
boards) on top of first charge of fuel. Put 
the hard iron in even; on top of it put 
about 50 pounds of coke, and then good 
soft machinery iron, as pulleys, and stop 
After tapping out enough 
to 2% 


up the cupola. 
hard iron to fill the jaw mold 2% 
inches above the chill, tap out and pour 
the soft iron on top of the hard. You 
should wait six to ten minutes after pour- 
ing the hard iron, before pouring the soft. 
Have the mold well secured, pour the soft 
iron quick, and let flow through 35 or 
more pounds. To prevent the chill from 
cracking, and _ the 
crooked, the casting should be removed 
from the chill and left standing on the 
edge, leaving chilled side exposed. It 
should be chilled 34 inch deep. 

This formula is for making one or two 
jaws per day in a 24-inch cupola. If “A. 
R. J.” has two cupolas, he can make as 
many as he wants at each heat by running 
both stacks at once. Good judgment in 
selecting the hard iron is required. The 
bed of coke must be even, and the hard- 
iron scrap broken up in pieces of uniform 
size, and put in even also. A jaw made 
of all hard iron is not as good as one made 
of soft and hard together, as by making 
the top of the jaw soft it can be planed. 
A jaw made in this way, and put into the 
stone-crusher frame with a sole leather 
or thick lead gasket, ought to do 12 or 15 
days’ work. ' 


casting becoming 


HARD IRON. 
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Tale for Tracing Cloth. 
Editor American Machinist: 
interest 
the 


I have read with considerable 
the 
*‘American 


of French chalk, or, 


nd suggestions in 


discussion <% 
Machinist” regarding the uss 
as you call it, “iron 
which is nothing more 


talc, as | 


worker's crayon,” 
nor less than common under 
stand it. 

I feel some pangs of conscience smiting 
me because I did not bring the many and 
beneficent uses of this substance to the 
notice of your readers years ago; for as 
many as five or six years ago, when I was 
a draftsman in the employ of the Corliss 
Steam Engine Works in this city, we all 
used this talc there for the purpose you 
have specified, and we obtained our sup 
ply from the superintendent of the boiler 
shop, who had used it for a long time pre- 
viously. Ifa draftsman wishes to remove 
the excessive gloss on tracing cloth, there 
is no better means of doing it than scrap- 
ing a little of this French chalk off upon 
the cloth and rubbing the surface with the 
powder thus obtained. It is cleaner than 
ordinary chalk and much better. 

J. P. WILLIAMS. 

Providence, R. I. 

A A A 
Triangles and Squares. 
Machinist: 
Speaking of triangles reminds me of 


Editor American 


one or two features that I employed in 


making some steel triangles. One is 


shown in the figure, and consists of a bar 


a os je " 


A LIGHT TRIANGLE. 


across the large triangle, about four inches 


from the bottom. It is intended as a sup 
port for the fingers in holding the triangle 
or moving it about. It also permits the 
sides to be made narrower and thicker. 
They are usually made too thin for every- 
day use. I tried the experiment of brown- 
ing them by a process similar to that em- 
ployed on gun-barrels, to make them less 
trying to the eyes than nickel-plated work 
It is a success if they can be browned on 
one side only, and always used that side 
up; but it soon wears off onthe bottom side. 

I also made a rolling parallel ruler of 
steel, and browned it in the same manner. 
That is a decided success. 

I made a T-square of steel, and had the 
blade tempered by the saw-maker to pre- 
vent kinking. The made of a 
piece of saw-steel about ™% thick, 
with the front edge bent down at right 
angles about 34 inch for a bearing against 


head is 
inch 


the edge of the drawing-board. 
WILLIS WHITED. 


ret lathe is in Eng 


At the March 


ur monitor or tur 


and the “capstan lathe 


meeting of tl Birmingham Association 
of Mechank Engineers, a paper was 
read by Mr. A. Calvert upon the construc- 
tion and utility of this lathe. The author 
stated that, while the Americans claimed 
to be the inventors of this up-to-date tool, 
it was S¢ Government tactories in 
England before it was seen in America. 
As an instance of the saving accom 


plished, it was stated that a certain article 


which cost 2s. 8d. to machine on an ordi 


nary lathe is now done on a “capstan” 
lathe for 4d. We have no doubt that our 
correspondents could show a much higher 
How about bicycle 


ratio than 10 to I 


wheel hubs, for instance? 


a a a 

Our London correspondent, Mr. Wm. 
H. Booth, has resigned his position with 
the Le Grand & Sutcliff Artesian Well 
Co., and has opened a consulting engineer- 
ing office at 29 Great George street, Lon- 
don, where he will give attention especially 
to steam and hydraulic work and matters 
connected with artesian wells, and also will 
undertake to introduce American machin~ 


ery and inventions in England. 
a a a 


The Abuse of Formulae. 
BY CHAS. L. GRIFFIN, 
Current mechanical literuture is teeming 
with formule which interest alike the en- 
gineer and the intelligent mechanic. For- 
mul are the tools of engineering, as the 
lathe, planer and milling machine are the 
construction. Like the latter, 
subject to abuse, and a further 
similarity exists in that skill and judg- 
ment are required for their proper use. 
\ formula is not automatic, and its work 
must be calipered and gaged by sense and 
micrometer 


tools of 


they are 


thought, else it will be like a 
in the hands of a blacksmith’s helper 

Much of the 
uable formulz in the technical press is so 


text accompanying val- 
positive and uncompromising that con- 


siderable opportunity. is offered—nay, 


even forced upon one—to go astray. As 
an example, an article is at hand on the 
strength of gear arms. It begins with the 
statement that heretofore no formula has 
existed which could be relied upon. It 
then goes on to develop a formula, and 
ends with a statement of infallibility that 
it has been used in practice, with equal 
facility and correctness, in designing small- 
lathe change gears and the gears in the 
heaviest rolling-mill trains! Now, how- 
ever correct the formula may be, the ab-* 
solute phraseology is wrong, and conveys 
a wrong impression. The literal interpre- 
tation of a gear-arm formula between such 
wide limits is not good engineering ,e- 
yond certain limits any formula can only 
a suggestion, and cannot be 
Yet 


in the example cited the formula is left 


be used as 
held as correct for a positive result 
without qualification, as 


with the reader, 
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of universal use in grinding out correct 
proportions. . 

It needs no strong invitation to abuse 
a formula. It is easier to work outside 
the limits than to keep inside. The latter 
requires thought and judgment, the for- 
mer neither. Engineering would be easy 
indeed were it a process of mere grinding 
out results from a formula mill. The 
proper formula by no means implies a 
correct result. A formula is a conditional 
statement. Under the exact fulfillment of 
conditions the deduction is unquestioned. 
Under any other circumstances the result 
is valuable, but only as one to be modified 
more or less according to the degree of 
variation from the established conditions 
of the formula. The danger of abuse is 
An intelligent and educated en- 
gineer has been heard to say that he 
checked his calculations by guesses, and 
stood fully as much by the latter as by the 


evident. 


former. Of course, he was a Yankee; but 
even then the statement seems pretty 
strong. However, there is much food for 


reflection in it. The same engineer, given 
sharply defined conditions, was notably a 
great stickler for his calculated results and 
the literal acceptation of them. The in- 
ference is that his preference for guess- 
work was not quite as strong as he stated 
it, and that his success lay not only in 
using the right formula at the right time, 
but in his intelligent mechanical interpre- 
tation of it. Too often we see a man’s 
good judgment blinded by his infallible 
formula. If the formula 
“says so" against his good judgment, it is 
time to hold up and study the conditions 
of the case, and it is not always that the 
formula wins success in the tussel which 


reading of a 


follows. 

Capable men are heard to remark that 
engineering is almost entirely a matter of 
good judgment anyhow, and that the ever- 
lasting processions of formule confuse 
more than they assist. Admittedly, this 
savors of the truth but it is doubtful if these 
men practice quite what they preach. The 
principles of mechanics are most clearly 
stated and easiest remembered as formule. 
The results of years of experience are most 
available in the shape of formulated rules. 
Whether they are carried in the head or 
reduced to notebook memoranda, the en- 
gineer is continually seeking to condense 
his information. The formula does this. 
It is an epigram, containing the essence 
ofa vast amount of study. If engineering 
is good judgment, it is unquestionably 
true that good judgment in the selection 
and use of formule constitutes the bed- 
rock for the foundation of successful 
practice. 

Many of our young technical graduates 
leave college “formula-bound.” Armed 
with notebooks and formula cards, they 
strive to meet engineering problems with 
these weapons, dispensing with the neces- 
sity of securing a workshop standpoint 
wherefrom to interpret them. The result 


is familiar to us all. Correct and valuable 


lect 
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formula seem incorrect and useless, and 
the shop creations in accordance with 
them are a failure and a menace to the 
advantages claimed for technical educa- 
tion. These young .men do not know 
what their results mean, or their relation 
to manufacture. An cited 
where a young draftsman 
formula” and achieved the result of a pul- 
ley 14.89 inches in diameter to mate with 
one 6 inches in diameter, thereby hoping 
to secure a speed ratio of two to one. If 
he had known about an allowance for slip, 
even though his judgment were “off,” he 
might have been forgiven; but he didn’t. 
Fortunately, our pride in technical educa- 
tion is not misplaced, for our graduates 
are in the main, by trained thought, forti- 
fying themselves against such mistaken 
confidence in formule as that above. 

The indicator diagram, the motor char- 
acteristic—in fact, the whole multitude of 
cases of graphical diagrams—are formule 
of an intensely practical sort, in which 
lines play the part of quantities. Noth- 
ing, perhaps, assists so largely in the 
study of phenomena, and in deductions 
therefrom, as a plotted curve. It is 
through the careful study of the indicator 
card that the steam engine has reached its 
present point of excellence. This might 
be termed a reverse method of working, 
for we have taken our theoretically per- 
card, or formula, and constantly 
striven to adjust the conditions to bring 
its perfect fulfillment. we see 
that in handling a formula the engineer 
may treat it in two ways—he may stand 
by it and devote his thought to perfecting 
conditions, or he may accept his condi- 
tions and modify his deduction from them. 
A consideration of this fact in every case 
will prevent the abuse of valuable engi- 


instance is 
‘worked his 


Hence, 


neering data. 
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Technical Education in India. 

“A shrewd writer in the ‘American 
Machinist’ stated, in dealing with the 
question of the efficiency of workmen, 
that the secret of manufacturing suprem- 
acy lies not in cheap labor, but in cheap 
production. We have no lack of cheap 
labor in India, from the agriculturist on 
two annas a day, to the university-bred 
B.A or M.A. who works for nothing in 
some office and lives on the prospect of a 
very small wage at some indefinite future 
We have tried cheap labor on 
many ventures with results. 
The making of card fillets, in Bombay, 
with English machines and wire, for in- 
stance; the cheap labor damaged the ma- 
chines, and the fine steel wire was ruined in 
the first monsoon. The tinning of sardines 
on the southwest coast has been a miser- 
able failure, in spite of cheap labor, cheap 
fish and cheap oil. The lack of prompti- 
tude, cleanliness, and skill at the factory, 
resulted in goods that were unsalable. 

“Whatever happens, the knowledge of 
the arts of labor among her working popu- 
continues to India’s greatest 
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need, for it is industrial ignorance that 
stands constantly in the way of the profit- 
able investment of capital. Switzerland 
contains a greater proportion of skilled 
artificers in her population than any othe 
country. India is equally conspicuous for 
the small number of her skilled artificers, 
not only when compared with her total 
population, but even in comparison with 
the total of craftsmen of all sorts. 

“Manual expertnéss is quite independ- 
ent of scientific and literary training. The 
Sheffield cutlers and file-cutters worked 
just as well before they could read and 
write as they do now. The quality of 
good workmanship has not improved dur- 
ing the last sixty years; it is the cost of it 
that has been diminished by the progress 
of science; but European applied science 
rests upon a foundation of sound and 
good workmanship among a race of artifi- 
cers whose skill is centuries old. 

“There is no necessity to put the Indian 
artificer at once on a par, mental and phys- 
ical, with the European artificer; but there 
is a certain amount of necessary knowl- 
edge which he lacks, and which would 
very considerably increase his value, both 
as a wage-earner and a tax-payer, and 
this knowledge is of precisely the same 
quality as that which gave the British 
artificer his high position as a craftsman 
long before the advent of Board Schools. 
A knowledge of hand tools and how to 
use them, of measurements and how to 
follow them correctly, and a reasonable 
effort to carry out instructions literally 
and strictly, should form the chief part 
of the employer s ideal. 

“This is certa nly a very modest demand; 
but it means a great deal to the employer, 
and it indicates how low is the standard 
of average competence at the present time. 
An artificer who knows how to use his 
strength to the best advantage, who keeps 
his) tools in good order and does not spoil 
work, is worth in India from 50 to 100 per 
cent. more than his fellows in the matter 
of pay. Divested of the higher education, 
the technical school gains enormously in 
practical value. The teachers require less 
training and less pay. Any well-lighted 
shed will serve as a workshop, and the 
instruction is suck as tells most quickly 
ona man’s value in the labor market. His 
want of method is his chief drawback, and 
it is with a view to meet his most urgent 
needs that we advocate this method oj 
cheap but practical instruction.” —“Indian 
Textile Journal.” 

A * A 
Engineers’ Needles Should Have 
Eyes. 

Edward A. Cummings is fifty-one years 
old, healthy and robust, and by occupa- 
tion a stationary engineer in Lyons, 
Wayne County. On the morning of June 
7th last Mr. Cummings overslept, and 
upon getting up found that he had 
but a few minutes in which to get to 
work. To make matters worse, the rear 
collar button on his shirt was gone. He 
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looked around and espied a sewing needle, 
the eye of which he had broken off in sew- 
ing on a button a few days previous. With 
this eyeless needle the shirt ends were 
pinned together, the needle doing duty 
as a button. The needle staid in position 
all right until evening without any discom- 
fort to Mr. Cummings. 

In the evening, as he was about to go 
to bed, Mr. Cummings reached behind 
his head to remove the needle and was 
surprised to find that it was gone. Two 
days later Mr. Cummings began to feel 
excruciating pains in the right shoulder 
and down the right side. These pains 
were so severe that on July 15th he was 
obliged to quit work and consulted Dr. 
Myron E. Carmer, who, thinking that 
rheumatism was to blame, prescribed lini- 
ments and mustard plasters, both of 
which were used with good effects, and at 
the end of a week Mr. Cummings went to 
work again. 

Then the pains began bothering him 
again, and seemed to keep moving down 
the right side, lower each day. It was 
with great difficulty that Mr. Cummings 
was able to keep his position until March 
28th, when he resigned, saying that he 
was bothered so much by rheumatism that 
he must leave the place, as it was damp. 
On April 1st Mr. Cummings was seized 
with sharp pains right below the right hip, 
which bothered him so much that he be- 
gan an investigation, which revealed a 
little bunch about the size of a pea. The 
spot was very much inflamed, and applica- 
tions of liniment did not allay the pain. 

At last Mr. Cummings went to Dr. M. 
A. Veeder’s office and submitted-to an 
examination. After examining the in- 
flamed spot, Dr. Veeder prescribed lini- 
ment and hazarded the opinion that a car- 
buncle might be forming. The sick man 
managed to walk home and got to his 
room, when he was seized with more in- 
tense pain than ever before. It seemed 
as if his clothing was irritating some- 
thing, and was driving it into his flesh. 
He removed his clothing from the part 
affected, and discovered the red spot, and 
in the center of it something protruding 
a short distance which looked black. He 
rubbed his hand over the spot lightly, and 
gave a shriek of agony. He then grabbed 
hold of the black object and pulled out the 
headless needle, which was discolored but 
not rusty. The next morning Mr. Cum- 
mings showed Dr. Veeder the needle, at 
the same time recalling the instance when 
he had used it to do duty in place of a but- 
ton. Since removing the needle Mr. 
Cummings has experienced no pains.— 
Buffalo “Express.” 

oe 2 e 
Recent Inventions in Metal-Work- 
ing Machines and Tools. 

Figs. 1 and 2 show plan views of two 
forms of draw-benches for pipe-welding, 
both the invention of Mr. P. Boyd, of 
Wheeling, W. Va. 


AMERICAN MACHINIST 


In the modification shown in Fig. 1, 
the crosshead 9, to which are attached the 
drawing tags, is driven by cables 18 from 
reversing gearing, the idlers 19 being 
placed to permit the return of the cross- 
head to the bell-holder. 

As shown at 4, there is a series of hold- 
ers for the welding bells, which latter are 
arranged in tandem pairs, and may be 
shifted so that each skelp is drawn directly 
from the furnace without -lateral move- 
ment or interference with other skelps. 

Rail 7! is placed higher than rail 7, so 
that inclined skids 20 may carry the pipe 
just welded beneath the same to the con- 
veying trough at the side. 

The construction shown in Fig. 2 draws 
by means of hydraulic or steam cylinders, 
and the single bell-carrying frame 4 is 
shifted along a rack by a pinion and hand- 
wheel Io. 

The rails on which the crosshead truck 
moves are considerably elevated, and the 
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FIG. 1. 
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DRAW BENCH FOR 
tag holder depends from a pulley 16, and 
passes behind the bar 19, some distance 
below the axis 13 of the truck 
The skids 22 are inclined as in the con- 


wheels. 
struction above described. 


Fig. 3 shows in side elevation a punch 
and shear mounted on the same frame, 
and both driven from the same steam 
cylinder; the levers D and @ of the punch 
and shear being attached on opposite 
sides of the piston rod. 

I is the controlling valve; K a stud and 


roller placed just above the rounded heel 
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of the shear, and serving to carry a por- 
tion of the strain of the shear pivot. At 
L are holes for placing this stud for use 
with different forms of shears 


The hold-down bar receives the link 






































ANOTHER STYLE OF DRAW BENCH 

of the hand lever in front of the center, 
and the spring 9 acts to positively lift the 
heel of this bar when the lever is raised. 


@ is a squaring gage, and ?7’ a throated 





FIG. 3 





STEAM-ACTUATED PUNCH AND SHEARS. 


strengthening block set at right angles to 
the throat of the shear. 

The machine is designed and patented 
by Mr. C. A. Bertsch, of Cambridge City, 
Ind. 

* - e 

D. L. Ballard, who for twenty years 
has been connected with the Hendey Ma- 
chine Co., and them at 
Chicago, has recently engaged with Hill, 
Clarke & Co., of Boston. 

a & A 

A decimal point is often of considerable 
importance. The specific gravity of cork 
is .24, while that of platinum is only 22. 
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A Phase of the Wage Question. 

A rather curious phase of the avage 
auestion came up the other day when a 
manufacturer of a device used by machin- 
ists complained to us that he could not get 
ordinary salesmen to introduce it success- 
fully, because such men could not go into 
a machine shop and demonstrate its work- 
ing qualities. Machinists were required 
for this, but there was always trouble with 
the machinists who tried it. 

By a little questioning we found that the 
trouble complained of came from the fact 
that a machinist who might have been 
making, say, $2.50 or $3 per day in the 
shop, and was at first perfectly satisfied 
to go upon the road for about the same 
wages, above traveling expenses, 
would always demand much more than 
this as soon as he had become fairly 
broken in as a salesman. 

Our manufacturer thought this was en- 
tirely unreasonable, and that machinists 
were a very perverse tribe, which was the 
same thing as thinking that a machinist 
possessing, besides his skill and experi- 
ence as a mechanic, the address and gen- 
eral ability necessary to make a good 
salesman, ought to be perfectly content 
to work as a salesman for much less than 
salesman’s wages. 

It seemed to us that it was the manu- 
facturer who, in this case, was unreason- 


his 
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able, instead of his machinist-salesman, 
and that nothing else could be expected 
of a man possessing the qualifications de- 
manded but that he would endeavor to get 
for himseli the ruling rate of compensa- 
tion for the kind of service rendered. A 
man who would not do this is evidently 
not born to be a successful salesman, and 
if anyone can point out to us why a good 
salesman—one who would ordinarily 
command a salary of $2,500 or $3,000 a 
year and expenses—should work for a 
third of this amount simply because he 
had formerly been a machinist, we should 


be interested in the demonstration. 
a A A 
The “Indiana.” 


The Navy Department has received the 
report of the final or efficiency trial of the 
battleship “Indiana.” Her hull, engines, 
machinery and fittings were pronounced 
satisfactory. The trial took place on the 
voyage between Port Royal, S. C., and 
Norfolk, Va., which run the “Indiana” 
made in forty hours. Under natural draft 
and with only four boilers in use, she 
maintained an average speed of 13% knots. 
The horse-power developed was nearly 
5,000. The percentage of the contract 
price retained to insure any changes or re- 
pairs for which the contractors might be 
liable, will now be paid to the Messrs. 
Cramp. 

By the way, we have heard that the “In- 
diana” carries some heavy guns, that she 
was, in fact, built for carrying them; how 
can a trial of her be complete and satis- 
factory without firing a gun with a full 
charge? Would any one dare to make 
the trial? 

A A A 


Captain John W. Collins. 

We take great pleasure in the announce- 
ment that the salary of the Engineer-in- 
Chief of the United States Revenue Cutter 
Service has been advanced by the action 
of Congress. Mr. John W. Collins, whose 
salary was $1,800 per year, is now to have 
the rank and pay of a Captain in the ser- 
vice, the pay being $2,500. 

Captain Collins has been in the ser- 
vice of the Government for thirty-two 
years, two of which he served as a Third 
Assistant Engineer in the Navy during 
the War. He has served in every grade 
of the Revenue Cutter Service, 
thoroughly familiar with all of the require- 
ments of the engineering branch of the 
service. At various times he has been 
selected to fill positions of honor and 
trust. He has been Chairman of the 
American Institute Committee on Steam 
Machinery, New York City; was a mem- 
ber of the Advisory Council of the Engi- 
neering Congress at the World’s Colum- 
bian Exposition, and Secretary Windom 
appointed him as Consulting Engineer to 
the International Marine Conference, and 
charged him with the revision of the 
steamboat inspection laws. 
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Keeley seems to be rather more than 
usually active of late, and some meetings 
have been held in Philadelphia at which 
different deluded individuals endeavored 
to explain to each other just why the mo- 
tor ought not to be expected to “mote” 
for some time yet. 

One man thought the company should 
go ahead and secure patents, whereupon 
another member of the 
dently better acquainted with the peculiar 
“would be 


company, evi- 
difficulties of the case, said it 
months before it would be possible to 
understand the system well enough to 
draw up specifications which would be ac- 
cepted in the Patent Office.’ 
persons may scoff at 

ever tried 
sentence of 


’ 


Some ignorant 
this; but anyone 
to understand any single 
Keeley’s discourses, ostensibly intended 
for the enlightenment of the public, will 
have no difficulty in believing the state- 
ment, and will, in fact, be disposed to be- 
lieve that the Patent Office men will never 
be able to understand it at all, no matter 
how many months may be previously de- 
voted to preparatory study designed to 
make it easy for them. 

A much greater and 
hensible mystery than Keeley’s motor, 
however, is Keeley himself and the mys- 
terious influence he seems able to exert 
over the minds of people who in all other 


who has 


more incompre- 


respects seem sane. 
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Death of Thomas H. Watson. 


Thomas H. Watson, of the Hydraulic 
Machinery Works of Watson & Stillman, 
of New York City, died on April 6th. 

Mr. Watson’s life was peculiarly un- 
eventful, and has seldom been paralleled in 
this country. He was born in England 
in 1836, and was brought to New York 
by his parents when two years old. He 
attended the public schools of the city, 
and then became an apprentice in an East 
Side machine shop. He was foreman for 
Dudgeon & Lyon when still very young, 
and became superintendent about 1860. 
In 1876 the firm of E. Lyon & Co. was 
formed, the partners being E. Lyon, Mr. 
Watson and Francis H. Stillman. On 
the death of Mr. Lyon in 1883, the firm 
became Watson & Stillman. Mr. Wat- 
son’s whole industrial and business life 
was thus a continuation of his original 
business connection, and the principal 
line of manufacture, that of hydraulic ma- 
chinery, continued the same throughout. 
Mr. Watson’s health had not been good 
for the last three or four years, although 
he was at the works daily until within a 
couple of weeks of his death. 

A A A 


Charles Franklin Frye, foreman of the 
machine shop of the Pennsylvania road at 
Crestline, O., died March 4th, at the age of 
34 years. Mr. Frye was an able man, and 
was highly respected by all who knew 
him. 
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Questions and Answers. 


Name and address of writer must accompany 
every question. tions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 

(87) J. H. S., Newport News, Va., asks : 
1. For an easy and correct method of as- 
certaining the circumference of an ellipse 
from its diameters. 2. For a similar 
method of finding the diameters when its 
area and the ratio of its diameters are 
known. 3. For a similar method of find- 
ing its diameters when its circumference 
and the ratio of its diameters are known. 
A.—1 and 3. There are no simple accur- 
ate formulas known for these purposes. 
2. If Dandd are the diameters, the area 
is expressed by the formula Dxd x 


.7854. If D=rd this becomes: area = 
rd* & .7854, and by transposition, 
area 
d= , 
r X 7854 


(88) J. Y. J., Richmond, Va., writes: I 
would like to know the dimensions for a 
Bessemer steel screw, screwed into cast 
iron that will bear a weight of 28,000 
pounds, allowing a factor of safety of 2. 
A.—The elastic strength of Bessemer steel 
may be taken at 40,000 pounds per square 
inch. We want to sustain 28,000 xX 2= 
56,000 pounds, and the sectional area of the 
screw at the bottom of the thread should 
therefore be, 40,000 : 56,000: :1:1.4 square 
inch. Referring to the table of United 
States standard screw threads, we find 
the area of 1.515 for a screw 15-inch ex- 
ternal diameter (5% threads to the inch), 
and this size it would be proper to use 
under the conditions given. The factor 
of safety is quite low for any purpose, and 
we would prefer a 2-inch screw, 4% 
threads to the inch. The safety factor 
would then be above 3. 

(So, P. W. ¢., Columbus, Kan., asks: 
In calculating the magnetizing force of a 
magnet coil, does the E. M. F. cut any 
figure in the case? Suppose that in two 
different cases the current in amperes and 
the number of turns are the same, but in 
one case the E. M. F. is 55 volts, while in 
the other case the E. M. F. is 110 volts, 
will there be any difference in. the 
strength of the fields? A.—The strength of 
the field magnets depends upon the ampere 
turns. The voltage has nothing to do with 
it, except that it determines the number 
of amperes. Should the voltage of a 
given magnet coil be doubled, the am- 
peres would be doubled. With two mag- 
nets having the same number of turns, but 
one of double the resistance of the other, 
the larger resistance having double the 
voltage behind it, the amperes and the 
magneto-motive force would be the same 
in both cases. We assume that our cor- 
respondent understands the influence of 
the size and materia! of the core on the 
actual strength of the magnet. 

(go) N. K. W., New Bedferd, Mass., 
asks: 1. Is a fuse on a lamp circuit for the 
protection of the lamps or the wire? 2. 
Name a good book giving information on 
testing dynamos for faults. 3. Cana good 
knowledge of steam engineering be ob- 
tained from a correspondence school? 4. 
When two or more dynamos are run to- 
gether, why must the voltage of the ma- 
chines be equal without regard to the cur- 
rent of each? A.—1. The lamps. 2. We 
think Prof. Crocker’s book on the care and 
running of dynamos will meet your wants 
as well as any. 3. We have great confi- 
dence in the International Correspond- 
ence School, of Scranton, Pa., and have 
no doubt you would be more than satis- 
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fied with its course of instruction. 4. If 
dynamos are connected in multiple the 
voltage must be equal, or otherwise the 
stronger would prevail over the weaker 
and force the current through it back- 
wards. If they are connected in series this 
no longer holds, as the voltages of the two 
machines are added together and the cur- 
rent through each is the same, as they 
form part of the same circuit. 


(91) L. M. I. asks: What would be the 
horse-power of a compound engine 12 
inches and 22 inches by 42-inch stroke, at 
120 revolutions per minute; boiler pres- 
sure 120 pounds, receiver pressure 10 
pounds, vacuum 26 inches; no indicator 
diagrams being accessible? Would you 
add the equivalent of the vacuum, 13 
pounds, to the receiver pressure and take 
the mean effective of 23 pounds (or 20 
pounds, allowing for loss, etc.), or would 
you add 10 pounds to the boiler pressure 
and take the mean effective of 130 pounds? 
A.—The question does not state whether 
the boiler pressure as given is gage or 
absolute; we will assume it to be the gage 
pressure. For the first cylinder we would 
find the absolute mean effective pressure 
for the given cut-off, and deduct the at- 
mospheric pressure and the receiver pres- 
sure with, say, 2 pounds additional: 78.57 
—(15-+ 10+ 2)=51.5. The computed 
horse-power of the first cylinder then 
would be: 122 & .7854 & 51.5 X 7 X 120 ~ 
33,000 = 148 H. P. For the second cylin- 
der the absolute mean effective would be 
14.55 pounds, and from this we would 
deduct, say, 4 pounds. The horse-power 
of this cylinder would then be: 222 & .7854 
x 10.5 X 7 X 120 + 33,000 = 101 H. P. 
We do not know whether the data given 
us are from an engine in actual operation 
or not. It would seem that the receiver 
pressure and the proportional horse- 
power of the second cylinder should be 
higher than here given. 


(92) R. T. T., Torrington, Conn., writes 
Please give a rule for selecting gears to cut 
threads on lathes, for both single and com- 
pound gearing. A.—If the lathe is simple- 
geared, and the stud runs at the same 
speed as the spindle, then select some 
gear for the screw, and multiply its num- 
ber of teeth by the number of threads per 
inch in the lead screw, and divide this re- 
sult by the number of threads per inch 
which you wish to cut. This will give 
you the number of teeth in the gear for 
the stud. If this result is a fractional 
number, or a number which is not among 
the gears which you then try 
some other gear for the screw. But if 
you prefer to select the gear for the stud 
first, then multiply its number of teeth by 
the numbeg of threads per inch which you 
wish to cut, and divide by the number of 
threads per inch on the lead screw. This 
will give you the number of teeth for the 
gear on the screw. If the lathe is com- 
pound, select at random all the driving 
gears, multiply the numbers of their teeth 
together, and this product by the number 
of threads you wish to cut. Then select 
at random all the driven gears except one, 
multiply the numbers of their teeth to- 
gether, and this product by the number 
of threads per inch in the lead screw. Now 
divide the first result by the second, and 
you will have the number of teeth in the 
remaining driven gear. But if you pre- 
fer, you can select at random all the driven 
gears. Multiply the numbers of their 
teeth together, and this product by the 
number of threads per inch in the lead 
screw. Then select at random all the driv- 
ing gears except one. Multiply the num- 
bers of their teeth together, and this result 
by the number of threads per inch of the 
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screw you wish to cut. Divide the first 
result by the last, and you will have the 
number of teeth in the remaining driver 
When the gears on the compounding stud 
are fast together, and cannot be changed, 
then the driven one has usually twice as 
many teeth as the other, or driver; in 
which case you can, in the calculations 
consider the lead screw to have twice as 
many threads per inch as it actually has, 
and then ignore the compounding en- 
tirely. Some lathes are so constructed 
that the stud on which the first driver is 
placed revolves only half as fast as the 
spindle. You can ignore this in the cal 
culations by doubling the number of 
threads of the lead screw. If both the 
last conditions are present, you can ignore 
them in the calculations by multiplying 
the number of threads per inch in the lead 
screw by four. If the thread to be cut is 
a fractional one, or if the pitch of the lead 
screw is fractional, or if both are frac 
tional, then reduce the fractions to a com 
mon denominator, and use the numera 
tors of these fractions as if they equaled 
the pitch of the screw to be cut, and ot 
the lead screw, respectively. Then use 
that part of the rule given above which 
applies to the lathe in question. For in- 
stance, suppose it is desired to cut a thread 
of 2§-inch pitch, and the lead screw has 4 
threads per inch. Then the pitch of the 
lead screw will be '%4 inch, which is equal 


to ,4, inch. We now have two fractions, 
*$ and ,, and the two screws will be 1n 
the ratio of 25 to 8 and the gears 


can be figured by the above rule, assum- 
ing the number of threads to be cut to be 
8 per inch, and those on the lead screw 
to be 25 per inch. But this latter number 
may be further modified by conditions 
named above, such as a reduced speed of 
the stud, or fixed compound gears. In 
the instance given, if the lead screw had 
been 2% threads per inch, then its pitch 





being ;4; inch, we have the fractions ,4 
and $$, which, reduced to a common de- 
nominator, are "4, and 138, and the gears 


will be the same as if the lead screw had 
125 threads per inch, and the screw to be 
cut 64 threads per inch. 

A a A 


Business Specials. 


Transient Advertisements 50 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Adding Machine. Grant: see page 25 

Forming Lathes, Mer. Mach. Tool Co.,Meriden,¢ 

Milling Machs. Kempsmith Co., Milwaukee, Wis 

Honest Mach. Oils. F.S. Pease Oil Co., Buffalo,N.Y 

Engine Castings 4 to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J 

jevel and miter gears cut with perfect planed 
teeth. Boston Gear Works, Boston, Mass 

Aluminum and Brass Castings, Machinery, Name 
Plates. Twining Campbell, Paterson, N 

Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery ; catalogs free 

Best Presses and Dies for ail sheet metal work 
Ferracute Machine Company, Bridgeton, N. J 


No. Mailed free. Clayton 
st., New York 


Just Issued—Catalog 8 
Air Compressor Works, 28 Cortlandt 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y 


Key Seaters for any length of hub or width of 
keyway. New, handy machines. Mitts & Merrill, 
913 Tilden street, Saginaw, Mich 


Duplex and special gear cutters, counterbores, 
cutter and surface grinders, vertical millers, hand 
punches and shears, R. M. Clough, Tolland, Conn 

Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for ‘Brief History of Patent 
Legislation."’ 
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Arms of Whole Pulleys and Fly- 
Wheels. 


BY F. A. HALSEY. 


Formulas for pulleys and fly-wheels, 
based on the working forces and the 
strength of the materials used, have been 
published in profusion. So far as these 
relate to segmental or built-up wheels, in 
which the shrinkage strains are elimi- 
nated, they are entirely legitimate; but 
they have no proper application to pul- 
leys and fly-wheels cast in one piece. In 
such wheels the shrinkage strains are 
liable to be far in excess of those due to the 
working load, and adequate provision for 
the former will include all necessary pro- 
vision for the latter. Very few have ever 
seen whole pulleys or fly-wheels fail from 
the strains due to the load, but those which 
pull apart in the foundry are common 
enough. 

It is undoubtedly true that the safest 
guide in this class of work is an eye which 
has been educated in the school of experi- 
ence, and a pulley or fly-wheel which 
satisfies such an eye may be set down at 
once as a safe one. The eye as a guide 
can only be applied, however, to pulleys 
which have been made and can be seen in 
the iron. At the point where a guide is 
needed most, namely, at the drawing- 
board, the eye fails entirely. In the iron 








bid 
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the eye takes in the parts of the pulleys as 
volumes or masses, while in the drawing 
the linear dimensions only appear. Vol- 
umes vary as the cube of their dimen- 
sions; whence it follows that parts which 
from their drawings seem well-propor- 
tioned, look very differently when seen in 
the iron. This applies to all drawings, 
and is the main reason for the difficulty 
of judging from a drawing how a given 
part or machine will look when done. If 
the drawing is to a scale instead of being 
full size, the difficulty is, of course, greatly 
increased. 

In point of fact, there are few details of 
machine work of which the drawings are 
more deceptive in this respect than pul- 
leys and fly-wheels. As a rule, the arms 
look heavier in the drawing than in the 
iron; and I have seen those which in the 
drawing seemed to have excessively heavy 
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arms, turn out, when made, to be of the 
spider-web variety. 

Since, then, the eye is an unsafe guide 
at the point where such a guide is needed 
most, the need of a formula of some sort 
is felt. If such a formula is based on and 
represents successful experience, it will 
furnish an excellent and sure guide within 
the range of its proper application, and 
pulleys made from such a formula can be 
depended on to satisfy the eye when done. 
Many years ago “Chordal” published in 
these columns a set of such formulas for 
light-rim belt pulleys, in which the width 
and thickness of the arms were made to 
depend upon the diameter only. The 
writer has had occasion to design quite a 
range of sizes of heavy-rim fly-wheels 
cast in one piece, and after comparing the 
resulting wheels—some of which were 
satisfactory, while others were not—has 
deduced a formula which represents the 
best wheels of the lot. This formula is 
based on “Chordal’s” with a larger con- 
stant and with an addition to provide for 
the influence of the metal in the rim, as it 
is obvious that in two wheels of the same 
diameter, but with different weights of 
rim, the metal in the arms should not be 
the same, but should vary with the rims. 
The dimensions of the rim section cannot 
be used directly, owing to the varying 
proportions of the rim. Thus, in the fig- 
ure, the dimension of the rim in a radial 
direction is greater than that in the axial 
direction. Some other designer’s fancy 
might, however, lead to the reverse ar- 
rangement, while a third might make the 
section a square. If these three forms of 
section have the same area, they should 
have the same influence toward determin- 
ing the dimensions of the arm, although 
no single dimension is common to any two 
of them. To meet this condition, sections 
of whatever shape, but of the same area, 
must be considered as equivalents, and 
this is carried out in the formula by mak- 
ing the factor for the rim section the side 
of a square, equivalent in area to the 
actual section, whatever its shape may be. 

Referring to the illustration for the no- 
tation, the formula for heavy-rim fly- 
wheels is as follows: 


r—%" + .0o4d+4+ 18% ¢. 





Taper of arms each side the center line, 
Y% inch to 3% inch per foot in side view, 
and &% inch to 3-16 inch per foot in edge 
view, depending on size of hub. 

For belt pulleys, the factor giving the 
influence of the rim is neglected, and by 
omitting the last term we have for a double 
belt pulley, 

rT—%}" + .04d, 
which, by subtracting % from 7%, be- 
comes, substantially, “Chordal’s” original 
formula for single belt pulleys, namely, 

. r= "+ .044. 

In all cases, Y= 1%. My own taste in 
the matter of proportions of the rim sec- 
tion is to make b= 34 4, 

The above formula for heavy-rim wheels 
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has been applied to wheels from 33 inches 
to 8 feet diameter, with very satisfactory 
results. How much beyond this range it 
is applicable cannot be said without ex- 
perience; but should a wheel be wanted 
in one piece of that size, I should not 
hesitate to apply it up to 12 feet diameter. 
A A a 


St. Louis Meeting of the American 
Society of Mechanical Engineers. 
The official programme of the meeting 

of the A. S. M. E. has been issued, and 

shows that the order of proceedings will 
be about as usual. The list of papers to 
be read is as follows: 

Keep, Wm. J.—Strength of Cast Iron. 

Kent, Wm.—The Efficiency of a Steam 
Boiler. What Is It? 

Eldridge, A. H.—Tests of a Four Cylin- 
der Triple Expansion Engine and Boiler. 

Hale, R. S.—Determining Moisture in 
Coal. 

Kettell, Chas. W.—A Study of 
Proper Method of Determining 
Strength of Pump Cylinders. 

Goss, W. F. M.—The Effect upon Dia- 


the 
the 





grams of Long Pipe Connections for 
Steam Engine Indicators. 
Carpenter, R. C—A New Form of 


Steam Calorimeter. 

Hoffman, J. D—A Hydraulic Dyna- 
mometer. 

Henderson, Geo. R.—Spring Tables. 

Whitham, Jay M.—Effect of Retarders 
in Fire Tubes of Steam Boilers. 

Whitham, Jay M.—Experiments with 
Mechanical Stokers. 

Thurston, R. H.—Supg¢rheated Steam. 

(Concluded on page 445 ) 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. ‘The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Situation wanted by first-class pattern maker 
Address, Lab., AMERICAN MACHINIST. 


Mechanical draftsman and first-class tracer is 
open for engagement. Address G. L., Am. Macnu. 


Contractors and mfrs wanting a live agent in W. 
Mich., add. V. Sebring Hillyer, Grand Rapids, Mich. 


Mechanical draftsman wants position ; first-class 


man ; experienced in hoisting engines, tools and 
mill work. Box 98, AMERICAN MACHINIST 
Wanted.—Anexperienced pattérn maker to take 


charge of pattern shop in arcnitectural iron works. 
Address James McKinney & Son, Albany, N. Y. 


Pattern maker desires pos. as foremanin a mfg. 
company. Exp. in pump and engine wks and gen’l 
mach. pat’ns. Sober & energetic. Box 94, AM. Macu. 


Exp. brass f’ndry f'man would like to correspond 
with parties requiring the services of a competent 
man. Add., Up-to-Date, care AMER. MACHINIST. 


Wanted—To sell and a position to superintend 
the manufacture of same, A No. 1 gasoline engine, 
from 1 to 20 horse power. E. 8. C., AM. MACHINIST. 


Wanted—Situation by an A-1 machinist in flour 
mill or machine shop. Corrugating and grinding 
rolls a specialty ; also handy at the forge. Box 87, 
AMERICAN MACHINIST. 
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Assistant foreman wanted in a Corliss eng. shop 
near New York; one well up on tool work. Ad- 
dress, giving age, experience and references, Fore- 
man, Box 96, AMERICAN MACHINIST. 


Wanted—Sit. as foreman, assist. foreman or job 
hand. by man with thorough knowledge of mach. 
business. Will take job as ordinary machinist at 
ordinary pay. J., AMERICAN MACHINIST. 


Wanted—Experienced mech. 
and West, having evenings free. State where regu- 
larly employed. Edwin Guthrie, Patent Attor- 
ney, Corcoran Building, Washington, D. C. 


draftsmen, North 


Wanted—Position as foreman by young man, 31 
yrs. old. Experienced in special and automatic ma- 
chinery and general machine work; fair draftsman 
and designer. H. O., AMERICAN MACHINIST. 


Wanted—Thor'ly prac. mech’! dftsman, must be 
exp. mach. designer: only those capable of being en- 
gaged on probation need apply; state refs. and sal. 
expected: position in Phila. Box 97, Am. Macu. 


Wanted—Situation as supt. or foreman. Designer 
of special tools and fixtures for brass and iron. 
Knowledge of patterns and core work,also manage 
ment of shop and men ; good ref, Box 91, AM. Macu. 


Mechanical engin’'r, technical graduate, open for 
engagement; 3 yrs.’ exp. in erection of large manf 
plant; engine and general machine designer: also 
in managing men. Box 95, AMERICAN MACHINIST. 


Mechanics and Engineers out of a job can make 
good wages selling ** No-Scale” Boiler Compound. 
Guaranteed to remove and prevent lime scales in 
boilers. Liberal commissions. Exclusive territory 
Address The No-Sceale Co., Indianapolis, Ind. 


Do you need a supt or M. E? AdvertiserZhas a 
thorough tech. education and 15 yrs practic al exp. 


on general machine work, machine tools and auto- 
Open to engage- 


matic labor-saving machinery. 
ments after March. Add., Box 86, AM. MACHINIST. 


Wanted—Skilled mech’c totake charge of special 
line of machines. Must be modern in shop practice, 
able to make pencil drawings, willing to work at 
tools or bench when necessary. Work to improve 
design, lessen costs, supt. const’n; permanent; sat. 
salary to capable worker. Box 85, Am. Macu. 


Draftsman Wanted Comp’t man, familiar with 
mach. design’g and construct’n of jigs and tools can 
secure permanent sit , if satisfact’ y; one who has 
had some experience in shop practice and is well 
versed in strictly modern methods, eee Ad- 
dress, stating age, experience. salary expected, 
etc., Competent, care AMERICAN MACHINIST. 
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. 
Miscellaneous Wants. 
Advertisements will be inserted under this 
head at 35 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded, 
Cheap 2d hd lathes & planers. S.M. York,Clev'd, O. 


Calipers & Gauges. F. A. Welles, Milwaukee, Wis 


Best and cheapest Bolt Header, made by C. H 
Baush & Sons, Holyoke, Mass. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


Wanted.—Complete drftng room equip’t. 2d h'd 
preferred. Rushmore Dynamo Works, Jersey City 


For Sale—Two Warner 
in first-class condition. 
Detroit, Mich. 


For Sale, Cheap—Patterns, drawings, wood cuts, 
electros and negatives for 16 and 20inch Pillai 
shaper, and 20 inch traveling head shaper; design 
up to date, and many machines already in use: 
reputation already established. Reason for sell 
ing, pressure of other work Address Box {%3, 
AMERICAN MACHINIST 


VALUABLE BOOKS ~ 
For MACHINISTS, ENGINEERS, ELECTRICIANS, Etc. 


Our catalogues of Books, on the above subjects, as 
well as every other practical subject, sent free to any 
address. 

2 See our detailed advertisements of special books 
in recent numbers of AMERICAN MACHINIST. 


NORMAN W., HENLEY & CO., 
15 Beekman Street, NEW YORK. 


& Swasey speed lathes, 
Penberthy Injector Co. 








for all purposes. PHOSPHOR 
BRONZE for Machine Box Bearings, 


BRASS 
CASTINGS — Sa cided Winim Weak 


NOLTE BRASS CO. 


68 AND 70) East WASHINGTON STREET SPRINGFIELD, O. 





9 
BRIDCEPORT, CONN. 


Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS 


66 CARDEN ST., 





CORRECT 
PROPORTIONS 


HANGERS 





PRYIBIL 


GET A BOOKLET 








PATENTED. 


With New and Valuable 
Features. 






MADE ONLY By 


THE BRADFORD MILL COMPANY, 


Catalogue ‘‘A’’ describes our Lathes, 


sent on application. CINCINNATI, Oni, U. Ss. A, 
LON DON—Chas. Churchill & Co., Ltd., 


NEW YORK—Garvin Machine Co., Canal and Laight Sts. 


21 Cross st., Finsbury. 





THE NATIONAL 


ey «Chucks 


INDEPENDENT, UNIVERSAL, OR COMBINATION. 
National Chuck Co., 39 Cortlandt St., N.Y, 
McDowell, Stocker & Co., Chicago. 








ATENT UNIVERSAL TURRET TOOL HOLDER, 
TAPER BORER AND CENTER GRINDER. 
ss 4 « W. LAWSON, 107 Adelphi St., BROOKLYN, N.Y. 











HIGH GRADE Metal-Working 


PLANERS AND SHAPERS. 


Write for circular and addre 
est agent 


The Ohio Machine Tool Co. 


600 South 


Leighton St., 


KENTON, 
OHIO. 






88 of near- 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL STI., N. Y. 


haw: Ame, al my polent oho lng 


work, oe amd forssan Can en, 
Covttimounty fore post fourteen Yeon, 


sie, 











Automatic Solid Die Bolt. 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “‘A 


WEBSTER & PERKS TOOL CO. 


Cor. Spring and Monroe Sts 


Springfield, Ohio. 
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Bryan, Wm. H.—Western River Steam- 
ers. 

Alberger, L. R.—A Self-Cooling Con- 
denser. 

Porter, H F J Hollow Steel Forg- 
ings 

Hutton, F. R \ Classification and 
Catalogue System for an Engineering 
Library 

Murray, Thos. E.—A Steel Plate Fly- 
wheel 

rhe sessions will be held in the Grand 
Parlor of the Southern Hotel, and there 
will be a reception at the same _ place 
Vhursday evening, the 21st. The meet 
ing will extend from the 19th of May to 
the 22d 

o a A 


Commercial Review. 


New York, Saturpay Evenine, Arrit 18th 


Machinists’ Supplies. 


To look for a broadening of the market 
with the 
if not for all classes of goods, logical. 
this 
flected in the trade done by sellers in this 
city have been highly disappointing. So 


far has the season now progressed that it 


is natural even 
Up 


as re- 


‘advancing season, 


to writing, however, results 


seems unwise to center our expectations 
upon any radical change in the character 
of business before the dull period of mid- 
which being followed by the ex- 


defer im- 


summer, 
election time, 
that 


citement of may 


provement until momentous event 


is past. Still the supply market will fol- 
low its own course and that of other lines 
of trade, irrespective of predictions, and 
if conditions are only favorable it may 
take a new lease of life at any time 
Though there is a brighter side to the 
situation, as shown by some of the letters 


out-of-town manufacturers, quoted 
this the 


the many sellers with whom we 


from 


later in article, by far greater 


number of 
have talked personally testify to the quiet 
the market. There are, as usual, 


ness of 


some people re 


this 


all shade S ot experience, 


porting an increase of trade month, 


Some had a more active 


than at present 


others a dk crease 


business early in the year 


and now look back upon that time as a 
mild sort of Golden Age. On the average 
things appear, since our last monthly re- 
port, not to have moved far from statu 
quo 

Many individual lines might be made 
the subject of special investigation. Ot 
several concerns handling chucks, for in 
stance, some talk not over enthusiasti 
cally; one which sells chucks incidentally 
with a line of machine tools ts inclined to 
think they are in fairly good selling; an 
other reports, for these in connection with 


twist drills and reamers, for the New 
York office, less business than during 
the early part of the winter, though pos- 
sibly more than a year ago. The main 


factory of the latter company is quite busy, 





however, but largely from custom of a 
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special nature, bicycle manufacturers be- 
ing an important factor 

Power transmitting machinery seems 
to be about as hitherto. One company 
is doing a somewhat increased volume of 
business of a small nature, such as that 
for repair work, inquirers representing 
new enterprises being shy about placing 
orders. 

Wrought iron pipe and fittings are ex- 
tremely quiet. The prices are nominally 
about the same as for some time past, but 
jobbers are cutting manufacturers’ rates. 

Leather belting also is in dull selling. 
Prices may in some cases be lower oncom- 
mon grades or odd lots, but for the higher 
ones at least, it is not admitted that there 
has been any general cheapening since 
our last report. 

The following are reports received from 
some New England manufacturers of 
chucks and of thread cutting tools. 

The Hoggson & Pettis Mig. Co., New 
Haven, Conn., write: “Our chuck de- 
partment has been unusually busy this 
season, and the output of the first three 
this year equals the first six 
months of last year. We refer wholly to 
While our other depart- 


months 


our home trade. 
ments are not as busy as we would wish, 
we are encouraged by our chuck trade to 
anticipate an improved business from now 
on.” 

Another New England company manu- 
facturing chucks say: “Our business was 
fairly good during the month of March, 
though not equal to that of ’93, but better 
than in ’94 and ’95. April has opened very 
quiet and we can hardly decide what the 
result is to be for this month. From our 
information and experience we look upon 
business as being unsettled and the pros- 
pects seem uncertain as to the future. At 
the same time we have hopes of a better 
business the coming season.” 

A concern manufacturing reamers, taps, 
dies, etc., reports that trade is keeping 
along much as usual and about the same 
as last year. 

Wells Bros. & Co., Greenfield, Mass., 
say that screw plates are a “line of goods 
which is enjoying a very much improved 
condition over the business of a year ago. 
Since January 1, 1896, we have not seen the 
time, that we were anywhere near up with 
our orders. Prices are firm, there having 
been no change during the last twelve 
months. We have increased our help 25 per 
cent., have had increased sales every month 
over a year ago. Weare led to think that 
it is owing to the increase in the manu 
facture of bicycles, which indirectly af 
fects our trade.” A good many other 
people, by the way, are led to think the 
same thing, and without the activity in 
bicycle manufacture it seems as though 
the “American 
column would have had, in the past, to be 


Machinist’s” commercia! 
conspicuous for blank paper. 

A side light upon the demand for tex 
tile machinery is cast by the results of an 














14-in. x 6 ft. Hendey-Norton Lathe, and J2-in. x 4 ft. Hendey-Norton Lathe. These 
are modern, high-grade, practical tools, and are specially adapted for tool-room work. They 
have the Norton Attachment for screw cutting, giving 36 different threads and 36 different 
feeds with only two changes of gear, and movement of lever in gear box from one notch to 
the other. Note the automatic stop under apron. It will automatically stop carriage at any 
desired point in either direction, Invaluable for internal or duplicate work. 








The 12-in. Lathe is fitted with drawing-in sleeve and American Watch Tool Co.’s 
Standard Chuck, used in making small taps, reamers, etc. Work finished first and cut from 
bar afterward. No centering required. See carriage reverse lever by right-hand side of apron 3 
no reaching for countershaft shipper required. 


SEND FOR CATALOGUE, 


The Hendey Machine Co., 
TORRINGTON, CONN. 


European Agents: 
CHAS. CHURCHILL & CO., London, Eng. 
SCHUCHARDT & SCHUTTE, Berlin, Germany. 
EUGEN SOLLER, Basel, Switzerland. 
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PRATT & WHITNEY Co., 


Eitartford, Conn. U.S. A., 
MAKERS OF 


FINE MACHINE TOOLS. 


Complete Plants Furnished for BICYCLE, TYPE-WRITER, CUN 
and SEWINC MACHINE MAKERS. 
GAUGES AND SMALL TOOLS FOR GENERAL MACHINE WORK. 


DROP HAMMERS and TRIMMING PRESSES. 


FORCING AND TRIMMING DIES FOR ALL CLASSES OF WORK. 
England—BUCK & HICEMAN, 280 Whitechapel Boad, London, E. 
England—CHAS. CHURCHILL &CO., Ltd.. 21 Cross St., Finsbury, London, E.C. 
France—FTEN WICK FRERES &C0., 21 Bue Martel, Paris. 
France—F. G. EREUTZBERGER, 140 Bue de Neuilly Puteauz (Seine). 


CHICAG O-42 and 44 South Clinton, BOSTON--47 Pear! Street. 
cor. Washington Street. NEW YORK-—138 Liberty Street. 


FINE SCREW PLATES. 


“Lightning * and ‘‘ Green River.” 


Taps, Dies, Keamers, Tap Wrenches, Bolt Cutters, 
Drilling Machines, Punching Presses and other 
labor saving Tools. SEND FoR CATALOGUE. 


WILEY & RUSSELL MFG. CO... - - Greenfield, Mass. 


CHAPMAN FEED 
LATHES, “rman E 


Roughing and finishing feeds 


A Catalogue E. taken without removing a gear. 


Fitchburg Machine Works, (“0 Stew inctpendent on trent 


only revolves for screw cutting, 
FITCHBURG, MASS. therefore long life. 


CIRCULAR CATALOGUE V.. : seat Fee to any addces. 


Containing Press Notices and Tables of Contents . JOHN WILEY & SONS, 


of Books on 
, , » ' a __NEW YORK. 
Steam Engines, Boilers, etc. pitts. ° 


New HAVEN Mee. Co. NEW. HAVEN, 


























Manufacturers of 


IRON WORKING MACHINERY, 


Planers, Lathes, Slotters, etc. 
CATALOGUE AC. 





J. M. ALLEN, President. 
Special Machinery WM. B. FRANKLIN, Vice-President. 





= * N, d Vice-Presi a 
Adjustable 2-Spindle Drill Presses ¥. G. MLEN, Second Vice-President 
Cutter Grinders. cor, Satie J. B. PIERCE, Secretary and Treasurer. 


Cock Grind . icited. 
ock Grinders. Solicited Howard Chainless Bicycle. 


Send for Photos or Blue-Prints. 
The first manin any town who buys one will be 


7 AY ; 
FOOTE, BARKER & co., eH anes an agent's discount and offered an agen- 
49 “A” Wood St., Cleveland, 0. _ i 
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Works : Gloucester City, N.J., U.S.A. SS & Fae AS g e es a 
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Send for New Pamphlet. 





investigation made by the “Textile Manu- 
facturing Journal,” which obtained re 
ports trom 432 mills, 256 of them being 
cotton mills. It was learned that” the 
number of persons employed by them all 
was but 49,000 as compared with 71,599 in 
1892, a decrease of about 22,600 Ninety- 
six of the mills were closed entirely. There 
are said to be thousands of textile mills in 
the United States, and it is not likely that 
those not heard from are in better shape 
than those that were 

Bradstreet’s weekly summary of busi- 
ness conditions says that on the whole, 
trade this week presents a distinct gain; 
that “there is a better demand for cotton 
machinery to go South, Eastern cotton 
dyers are busier, and there is a demand 
for hardware, machinery and locomo- 
tives.” 


Iron and Other Metals. 


With pig iron, it is much the same as 
it has been. Compared with a few weeks 
since, there is said to be a lull in South- 
ern irons, and there is perhaps a better 
tone in some branches of the iron and steel 
market. Furnaces of the Pittsburgh re 
gion are piling their pig rather than sell 
it at the present rates, as compared with 
the prices of ore and coke, but it seems as 
though the stocks of Eastern furnaces 
were not thus being accumulated 

Moderate trading has characterized the 
metals, though tin has been fairly active 
in London, and copper has sold some 
what better in this market than last week 


Quotations. : 
New York, Monday, April 20th 
Iron—American pig, tidewater delivery : 


No. 1 foundry, Northern............ $12 50@ $13 W 
No. 2 foundry, Northern ... 12 00 @ 12 30 
No. 2 plain, Northern.... ..s 1100 @ 11 20 
Gray Forge......... — eooe 1125 @ 11 7 
No. 1 foundry, Southern...... ... 1175 @ 12 00 
No. 2 fuundry, Southern............ 11 25 @ 11 50 
OO aa --» 1075 @ 11 00 
No. 1 soft, Southern.......... -. 11% @ 11 3O 
a Or Cree |... cuccecsensee 11 0 @ 11 2 
Foundry forge, Southern............ 10 2 @ 10 f0 


Bar Iron—Base, in Carloads—Mill price, on dock: 
common, 1.1744 @1.25c.; refined, 1.25 @1.45c. Store 
prices, f. o. b.: common, 1.40 @ 1.50c.; refined, 1.50 
@ 1.70c. 

Tool Steel—Ordinary sizes, standard quality, 5% 
@ 7c.; extra grades, 11 @12c.; special grades, 16c. 
and upward. 

Machinery Steel—From store, about 1.75 
Special brands upward 

Cold Rolled Steel Shafting—Base size in car- 
loads. about 2kgc.; 23%4c. for smaller quantities 
from store 

Copper—Carload lots, Lake Superior ingot, 1(7¢c.; 
electrolytic, 1054 @ %c.; casting copper, 1044 @ 
106ec. 

Pig Tin—For 5 and 10-ton lots, about 13.40 @ 

3.50c.. f. o. b 

Pig Lead—In carloads, 3 024% @ 3.05c., f. 0. b 

Spelter—In carload lots, New York delivery, 
4.07% @ 4.12l6e., for ordinary brands 

Antimony—For wholesale lots : Cookson’s, 734: 
Ilallett’s. 634¢.: Japanese, 654: 

Lard Oil—Prime city. 50 @ 5Sic., in carload lots 


, + A 
Manufactures. 
Lawrence B. McCabe, Baltimore, Md., will erect 
water works at Govanstown, Md An electric 

plant may also be installe 

A plant will be established in Parkersburg, W. 
Va... to manufacture oil well finishing tools. John 
Carothers, of Bradford, Pa., may be addressed, 

\ charter has been obtained for an electric light 
plant and waterworks for Brooklyn, Md The 
water supply will be obtained from artesian wells 


John H. Gees is interested 
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At North Chelmsford, Mass., Geo. More & Son 
are about to erect an addition to their woolen 
mill. In a short time they will also make some 
additions to the steam plant. 


manufacturers of tools and 
machinery, Greenfield, Mass., are contemplating 
building a new shop, the plans being now ready. 
This addition will be 80 x 100 feet. 


Wells Bros. & Co., 


The Wilson-W heeler Co. have leased and acquired 
the “business of the Windsor Machine at 
Windsor, Vt., and will continue to manufacture 
screw machines and other machine too!s, 


Co., 


111 Liberty Street, this 
city, have from Jarvis B. Edson the 
business, and will hereafter be the manufac- 


tucers of the Edson Recording and Alarm Gage. 


Braddock, 


The Asheroft Mfg. Co., 
purchased 


sole 


The Consolidated S:eel and Wire Co., 
Pa., is erecting a large addition toits works for the 
manufacture of wire nails. Twelve new machines 
will be installed, giving work to sixty additional 
men. 


Willis F. McCook, of Pittsburgh, has purchased 
the plant of the Columbia Iron and Steel Co., at 
Uniontown, Pa. It is intended to remodei the 
mill, and it is expected that the company will be 
muking billets about July Ist. 


The Armitage-Hershell Co., of Tonawanda, N. Y., 
manufacturers of steam engines, boilers and 
merry-go-rounds, have just completed their main 
building, which was entirely destroyed by fire 
three months ago. They will resume work as soon 
as the necessary machinery can be set up. 
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18-Inch Swing Engine Lathe. 
F, E. REED COMPANY, « «x e 


WORCESTER, MASS. 


Engine Lathes from 10 to 30 Inch Swing Inclusive. 








MACHINE TOOLS. 


Distinctively Modern 
ano Labor-Saving. 


BETTS MACHINE Co. 
Wilmington, - - Del., U. S. A. 





SPEAKING OF LATHES! 


We are building them in various sizes from 10 inch to % inch 
swing, in various lengths, both engine and speed lathes, 
Our designs are the latest and most approves while ths 
workmanship, material and finish are of the h ighest order. 
Our catalogue will tell you all about them, as wel) as of our 





9 to 24 in. Swing. 


CATALOGUE FREE. 





planers, shapers, drills and other tools and supplies. 


SEBASTIAN LATHE CO., 


117-119 CULVERT ST., CINCINNATI, OHIO. 








“SAVING $8.00 A DAY.” 








Kansas City, Mo., March 12, 1896. 


THE MASON REGULATOR CO., Boston, Mass. 


Gentlemen :—We have been advised that the coal bill at the Midland Hotel has been 
cut down from $35.00 per day to $27.00, since the MASON DAMPER REGULATOR 


has been in use. 





Yours truly, 
THE ENGLISH SUPPLY AND ENGINE CO. 





SL TPES 
MACHINISTS’ 


SUPPLY 60. 
ys air po>s' 


DEALERS IN A FULL LINE OF 


Machinists’, Mill and Railway Supplies, 
15 and 17 South Canal Street, CHICAGO, U. S. A. 


MORSE TWIST DRILLS, SEND FOR . 
KEARNEY & FOOT’S FILES, CATALOGUE “B. 

WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. 
BILLINGS & SPENCER’S WRENCHES, ETC. 
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§ “The last resource of human dejection "’ is try- 
ing to find out what gears to use in cutting a 
fractional thread, by using the ordinary “‘rules 


that are published. 


MACHINE SHOP ARITHMETIC 
gives INFORMATION that allows you to make 
your own rules for screw-cutting. and any other 
ordinary shop problem, and tellsWHY, so that the 
rule can be made any time, if the book is lost or 
mislaid. Well bound, S0c.; 2c. stamps taken. 


PRACTICAL PUBLISHING CO., East Orange, N. J. 





WATER POWER GOVERNED 


p for electrical and other work, 
with results equal to the 
best Corliss engine prac- 
tice. 
Send for Ilustre ated Cat- 
alogue ** A.’ 
THE REPLOGLE GOVERNOR 
WORKS, Akron, O., U. S.A 


MARK A en 









die Chief Engineer. 
Lowest Cash Discounts a'low- 
edon Architeetural, Scientific, 
Electrical, Mechanical, Indus- 
trial and Technical Books. 


D Catalogue and Discount Sheet 


Free. WM. T. COMSTOCK, 23 Warren St , New York. 


EDWIN HARRINGTON, SON & CO., Inc., 


1515 Penna Ave., Phila,, Pa., 

Extension 
Lathes, 

Drill 
Presses, 


Traveling Cranes, Chain Hoists. 











I would like to be the Patent At- 
torney who comes first to your mind. 
L. SEWARD BACON, 


Correspondence 614 F Street, N. W., 
Promptly Answered. Washington, D. C. 





THE WIRT DYNAMO BRUSH. 
Send a CHARLES WIRT, 


7 
[PUSTABSLEY SREVENTE 


1028 Filbert Street, 


THinap *KIPHIA. 










nM Ls 
”” MANNOCITIN 
REAC ; 
oF LEADING AM. MF'RS 


OTTO GOETZE,U.S AGT.114 BROAD ST.NY. 
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“ee Rolling Mills. «« 


All our Rolling Mills are equipped with the 
MOSSBERG ROLLER BEARING which will save at least 
seventy per cent. of the power consumed in the 
ordinary style Rolling Mill. With the ROLLER 
BEARING hot journals are impossible, and the mills 
will run faster and do more work. Are welladapted 
for cold rolling of steel. Send six cent stamp for 
our 1896 Catalogue, showing latest improvements 
in ROLLING MILLS, AUTOMATIC DROPS AND POWER 
PRESSES. Forty-four different sizes of presses 

MOSSBERG [1’F’G CO., Attleboro, Mass. 
Foreign Agents: 

Charies Churchill & Co., London, 

Kreutzberger, Fenwick Freres & 


E. C., and Birmingham, Eng. 
Rue Martel, Paris. 





COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK. 


——- J.T.SLOCOMB& 
PROVIDENCE,R.1. U. 











is the most interesting and finest 


Escmotve Engineering ee 
illustrated railroad paper pub- 


lished. Price $2.00a year.... 


SINCLAIR & HILL, Specimen 
256 Broadway, New York. 


copy tree 

99 . 

‘© AKRON ”’ BELTING 

is guaranteed for the most ex- 

acting service. Defective Belts 
Replaced Free. 


THE AKRON BELTING CO. 


2) Manufacturers of Belting and 
Mill Supplies. 


AKRON, OHIO, U. S. A. 


" Valuable Hand-Book Free. 












QUINT’S TURRET DRILLS 


With from 2 to 12 Spindles, will drill and tap 
at same operation. 


ESPECIALLY ADAPTED FOR BICYCLE AND 
ELECTRICAL WORK. 


Only the spindle in use revolves. All tools work 
to same point in center of table. 


A. 0. QUINT, Hartford, Conn. 


HANGERS F 


Fourth Edition. 


J2mo, Cloth, 210 pp., 100 illustrations, $1.00. 


THE PRACTICAL MANAGEMENT 
OF DYNAMOS and MOTORS. 


BY 
FRANCIS B. CROCKER 


AND 
SCHUYLER S. WHEELER, 


. FOSTER. 








Get A Booklet 


rom Prvyibil 








Neat 


Designs 








Seventh Thousand. 





With a Special Chapter by H. A 
+> 
D. VAN NOSTRAND COMPANY, 
PUBLISHERS. 
23 Murray and 27 Warren Streets, NEW YORK. 


*,* Copies sent by mail on receipt of price 


THOS. H. DALLETT & CO. 
PHILADELPHIA. 


MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 


Shell Drills, 
ELECTRIC DRILLS. ‘ffeuen 
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NICHOLSON FILE CoO. 


WHO WANT TO 35% MORE BUSINESS 
USE IN 1895 THAN 
THE FILES WHICH WILL DO THE MOST AND BEST EVER BEFORE, 


WORK WITH THE LEAST EFFORT, SHOULD USE 


NICHOLSON FILES. 


















SEND FOR 

CATALOGUE, 

Full of Information and 
450 Illustrations. 







OrFice, PROVIDENCE, R.I., U.S A. 


MENTION THIS PAPER. 





MACHINISTS’ CALCULATIONS, 
Quickly and Accurately Performed by Using 
SPECIALLY DESIGNED COMPUTERS. 
PULLEY & GEARING COMPUTER, 50 cts. to $2 00 
BELTING COMPUTER,. . ... 75 “** to 3.00 
SHAFTING COMPUTER, > a ae ae 
MANY OTHERS EQUALLY USEFUL. Send for List to 
COX COMPUTER CO., 

173 Creenwich &St., NEW YORK CITY. 
Special Priczs for Quantities for Gratuitous Distribution. 


Armstrong’s Pipe Threading ana 
Cutting-off Machines 


Both Hand and Power. 
Sizes 1 to 6 in. 
, Stocks and Dies univer- 
\ sally “sneer to be 
THE BEST. 







Send for Catalog. 


The , vestrong Mfg. Co. 
Bridgeport, Conn. 























pened Bligh « Speed = Engines. 
Send for photos, 


description and estimates. 


W. D. FORBES & CO 
HOBOKEN, N. J. 


- 
1302 Hudson Street. Two Blocks from 


14th Street Ferry. 





hee /atashatatajaJaJantase 

















OLD CURIOSITY SHOPS. 


That’s what some shops are to-day judging from 
the drilling machinery they use. Why not have 
money-making machinery, such as the BICKFORD? 


LEARN ALL ABOUT IT. 


BICKFORD DRILL AND TOOL CO. 


3 PIKE ST., CINCINNATI, O., U.S. A. 


BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 
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2 in. x in. x ft. New Haven Planer. New. Bargains in New and Second-Wand MIE | cocina Ptmeeter Gecnee. 
21in. Gould & Eberhardt Dewi. as new. 72 inch, 57 inch, 26 inch and &% inch Planers, and : : , " 
7. +} og awn a a ontien ine *h and eins h Radial > ills. Nolte Brass Co., Springfield, O 
to n. Open-die olt € tter, oO 36 inch x 22 feet Bement athe raise ito inchswing > s . 
Nos. 1, é 3 and 6 Roots Pressure Blowers. Al Peondition. 412 inch Pratt & Whitney Cut-off Mac *hine. 6 Castings, Steel 
? x 9 Greenfield Upright Engine. Guvuod as new. No. | Brown & Sharpe Universal Milling Machine. Johnson Co., The, Johnstow Pa 
18 x5 x 10 Brass Lined Duplex Pump. Lathes, Shapers, Drill Presses, Pipe Machines, Bolt Centering Drill 
1 123 x 18 Slide V alve Engine. Cutters, Steam Hammers, Grinding Max hines and Gen- : : 
Lot 6 1-2 in. and 7 1-2 in. Hammered Steel Shafting. eral Machinery. Slocomb & Co., J. T., Providence, R. I 
nee Friction — Pulleys, etc., less than halt Stock constantly changing. Let me know your wants. Chucks, Drill 
ue. IOKE & CO, ; 4 A — : - 
163 and wt po td ‘Street, New York. FRANK TOOMEY, 131 North 3d St., Philadelphia, Pa. Almond. ; IN Br = n, N \ 
sn an nuckK o.. artford, Conn 
MACHINERY BARGAINS] verecn cP ice et) 
M D CO Hoggson & Pettis Mfg. Co., New Haven. Conn 
cFAD EN MPANY Horton & Son Co., E., Windsor Locks, Conn 
U BEFORE ‘ Morse Twist Drill & Machine Co, Ne tec - 
R OVAL At Phoenix Iron eee ¥ em ] Machine o, New Be 
W Oneida Mfg. Chuck C Oneida, N. Y 
orks, Trenton, N. J. Pratt Chuck Co., Clayville, N. Y 
29 Skinner Chi ~~ New Britain, Conn 
in. x 13 1-9ft Engine Lathe. Portable Drill Trump Bros. Machine Co., Wilmington, De 





No. 722 Arch St., PHILADELPHIA, PA. 


OUR FIRE 


DOES NOT INTERFERE WITH 
THE FILLING OF OUR ORDERS 
JUST AS USUAL, AS OUR 


Store, Storeroom 
AND 


Annex Factory 


WERE ALL UNINJURED BY THE 
FIRE; SO WE ARE WELL SITU- 
ATED TO TAKE CARE OF OUR 
CUSTOMERS’ WANTS. 


The Garvin Machine Co., 


LAIGHT AND CANAL STREETS, 
NEW YORK. 


Also, 5} North 7th Street, Philadelphia, Pa. 


Pry ibilW RIT 


Hangers 


NEW BICYCLE TOOLS 


WITH LATEST IMPROVEMENTS 
IN STOCK ... 


HUB MACHINES “New Features” 
SCREW MACHINES 


For Cups and Cones. 
No. 4. Friction Head, Wire Feed. 
No. 3. With Wire Feed. 
No. 2. With Wire Feed. 


“MILLING MACHINES 


For Sprockets and Fittings. 
‘Universal’ For Tools. 


DRILLING MACHINES 


For Frames. 
LATHES For Tools and Regular Work. 


SHAPERS, PRESSES, 
GRINDERS, ETC. 


AGENCIES em. 


G. A. GRAY CO., “PLANER 
FITCHBURG MACHINE WORKS, * LATHES.” 
MPSMITH MACHINE TOOL 


KE ITH 
MILLING MACHINES." 
BARDENS & OLIVER, * SCREW MACHINES.” 
CLEVELAND PUNCH AND SHEAR WORKS, 
“BOILER AND BRIDGE TOOLS.” 















FOR BOOKLET 


524 W. 41stSt..N.Y. 








J. J. McCABE .... 


14 DEY STREET, 
NEW YORK. 


Successor to 
E. P. Bullard’s New 
York Machinery Works. 





ee... - vi sé in. x 14 ft. Planer. 

37 Fs 30 as sa o 1 Shaper Traverse Head, 
51 18 ” ” G ear Cutter, 54 in, 

19-36 and 50 in. Drills. Milling Machine. 


' 10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Roils, Punch and Shear, etc. 


Send for FULL LIST and Prices. 
GEORGE PLACE MACHINE Co. 
145 Broadway and 86 Liberty St., 
NEW YORK, 









JoortrwatucutenD synacuseny 3 


aun thitibitibitiihb by 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 








FOR SALE. 
One 32 in. x 14 ft. Engine Lathe, G. A. Gray “o. make 
One 18 in. x 6 ft. Engine Lathe (Imperial), Lodge & 


Davis Co. make. 
One 64 in. sseneoune. Boring Mill, with 3 boring heads, 
Bickford Drill Co. make 


One Portable Drill complete, Balletts Patents. 
All in good order and for ale very cheap 
Address E. W. VANDUZEN, 434 E. 2d St., Cincinnati, O 








BICYCLE PUMPS, 
VISES, 
JACK SCREWS, 
BENCH SCREWS. 


Send for Catalogue * B.”’ 
CAPITAL MACHINE TOOL CO., Auburn,N.Y. 














Second-Hand Machinery. 


LATHES. PLANERS. 
112 in, x 5 ft., Young. 1 B,, 20 in. x 20 in, x 4 ft., Fitch- 
113in, x 5 ft,, Lathe & Morse, burg. 


No. 10 S., 94 in, x 24in, x4 ft., 
Wood & Light, 

Harris, 1 No, 11 S., 24 in, x Min, x4 ft, 

Wood & Light. 

24 in, x 24 in. x4 ft. 

Mch, Tool Co, 

.. 24 in, x 4 in. x4 ft, 

Pond. Mch. Tool Co. 


1No. 39 S., 
Harris. 
1 No. 35 8., 
115in, x 6 ft., 
115in. x 6ft., P. & W. 1 No. B., 
1 No, 18 C, 18 in. x6ft..L. &D., Pond, } 
Compound Rest & Taper At-§ 1 No. 
tachinent, 


14 in, x 5 ft. 6 in. 


15 in. x 6in., 
Blaisde!!, 





1 No. 19 C., 18 in, x 6 ft., L. &D.,§ 1 No. B., 2&4 in. x 24in, x5 ft, 
Compound Rest & Taper At Pond. Mch. Tool Co. 
tachment. 1 No, 61 S., 24 in, x 24 in, x5 ft 


1 No, 20 C., 18 in. x 6ft., L. & D., 6 in., w. ood & Light. 


Compound Rest & Taper At-) 1 H., 24in. x 24 in. x 6 ft., Lathe 

tachment. & Morse. 
119in, x 6 ft., Heavy F. 1 No. B., 26 In, x 26 in, x 6 ft, 
. 20 in, x 11 ft., Lathe & Morse. Pond, Mch. Tool Co. 

o, 37S., Win, x 10ft., Lincoln. @ 1 No. 16S., ¥8 in. x 28 in. _ 3 ft, 
i Ne, 3¢. Qi in. x10ft., P. & W., wy Gay & Sliver, Heavy. 

Taper. 1N>. 148, yes eatin. x 10 ft., 
1 No. 6 C., 22 in. x 9 ft., P. & W., “es 

Taper. 1 No. B., A, e - 36 in. x 9 ft., 
1 No, 5 C., 22 in, x 10 ft., Niles, New Haven. 

Taper. 1 “. P., 36 in. x 36 in. x9 ft., 
1 No, 25 S., 23in. x10 ft., J. D.$ lis 

White, Taper. (1 ne “s. 36 in. x 36. in, x 10 ft., 
1 24 in. x 16 ft., Nicholson & ; Pond Mch. Tool Co, 

Waterman. 1 No. P., 36in, x 36 in, x 14ft., 
12%in. x .0 ft., Dustin & Hub- Powell. 

d 1 No, 13 S., 38 in, x 38 in, x 10ft., 


bard. 
—_ 49S., 27in. x 12 ft., Wood Aldrich & Co, 


1 No, 17 S., 32in. x 10 ft., Van 
1 No. a. 38 in, x 12 ft., Wood Horn, Open Side Planer. 
& Lig 1 No. 197 C , 48in. x32 in. x8 ft., 
1 No. 9s “a ‘ss in, x 16 ft., Wood Pond, Mch. Tool Co., 2heads. 
1 No, 128.C., 48in, x 82in. x 6ft., 


& Light. 
130 i x 19 ft., Lathe & Morse , Pond. Mech. Tool Co., Yheads. 
, 129 48in, x82in. x 6 ft., 


1 No. vi ‘S.,30in. x 14ft., Li ‘Nich, Tool Co,. 2 heads, 





Lincoln es I 
Bement ¢ 1 No 130 i 


1 No, 45S., 32in. x 13 ft., 48in, x 82in. x 6 ft., 
& Dougherty. Pond, Mch. Tool Co., 2 heads. 

1 No, 46S., 36in, x12 ft., Lincoln. § 1 No. H., 60 in, x 60 in, x 15 ft., 

1 No. 198., 40in. x 16 ft., Wood Niles Tool Works Co,, 8 
& Light. Heads, 

1 No. 61 S., 48 in, x 18 ft., Gay & ) 1 No, W., 60 in, x 601n, x 22 ft., 


Silver.” Hep ,worth, 1 bead, 





Also large stock pe tools. Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., New York City. 





Mass 
Londor 


Wilev & Russell fe Co,, Greenfield, 
Whiton Machine Co., D. E., New 
Conn 

Chacks, Lathe. 
Cushman Chuck Co., Hartford, Conn 
Dawson & Goodwin, Chicago, I] 
Hoggson & Pettis Mfg. Co.. New Haven. Conn 
Horton & Son Co., E.. Windsor Locks, Conn 
National Chuck Co., New York 
Oneida Mfg. Chuck Co., Oneida, N Y 
Pratt & Whitney Co., Hartford, Conn 
Pratt Chuck Co., Clayville, N. Y 


Skinner Chuck Co., New Britain, Conn 
Whiton Machine Co., D. E., New London ° 
Conn 
Clutches, Friction. 
Brown, A. & F.,. New York 
Evans Friction Cone Co., Boston, Mass 


New Haven Mfg New Haven, Conn 
Computers. 
Cox Computer Cx 
Condensers. 
Conover Mfg. Co., New York 


Counting Machines. 


ca. 


. New York, 


Durant, W. N., Milwaukee, Wis 
Cranes. 
Harrington, Son & Co., E.. Philadelphia, Pa 


Sellers & Co., Inc ,Wm., 


Catting-OF Machines. 
Arnistrong Mfg. Co., The, 
Hill. Clarke & Co., Boston, 
Hurlbut-Royers Mach.Co., 

Damper Regulators. 
Hine & Robertson Co., 

Dies, Screw Cutting. 
Acme Machinery Co., Cleveland, O 
Besly & Co., Chas. H., Chicago, Ill 
Carpenter, J. M.. Pawtucket, R. I 
Detrick & Harvey Machine Co., Baltimore,Md 
jones & Lamson Machine Co., Springfield, Vt. 
Montgomery & Co., New York 
Pratt & Whitney Co., Hartford, Conn 
Strelinger & Co., Chas. A., Detroit, Mich 
7 aylor- a" Engineering Co., Gloucester 

City, J 
Wiley e Russell Mfg. Co 

Drawing Instruments, Etc. 
Alteneder & Sons, T., Philadelphia, Pa 
Keuffell & Esser Co., New Yo E 

Drilling Compound. 

Peerless Drilling Compound Co,, T 
N.Y 
Drilling Machines. 


Philadelphia, Pa 


Bridgeport, Conn 
Mass 
So. Sudbury Mass 


New York. 


. Greenfield, Mass. 


he, Utica, 


Aurora Tool Works. Aurora, Ind 
Barnes Co., W. F. & John, Rockford, Ih 
Baush & So ms, C. H.. Holyoke, Mass 


Betts Machine Co., Wilmington, Del 

Bickford Drill & Tool Co., Cincinnati, O 

Blaisdell & Co.. P.. 7 see ester, Mass. 

Dallett & Co., Thos P hilade Iphia, Pa 

Davis, W. P., Ro« ah Y 

Davis & Egan Machine Tool Co., 
nati, O 

Dawson & Goodwin, 

Dietz, Schumacher & Boye, Cincinnati, O. 

Dwight Slate Machine Co., Hartford, Conn, 

Fitchburg Machine Works. Fitchburg, Mase, 

Foot ». Barker & Co., Cleveland, O. 

Fox Machine Co., Grand Rapids, Mich. 

Garvin Machine Co., New York 

Gould & Eberhardt. Newark, N 

Harrington, Son & Co., E., P hilade Iphia, Pa 

Hill, Clarke & Co., Bost on, Mass. 

McCabe, J. J.. New York. 

Montgomery & Co... New York 

New Haven Mfg. Co.. New Haven, Conn 

Newton Mach. Tool Works, Philadelphia. Pa 

Niles Tool Works Co., Hamilton, O 

Niles Tool Works Co., New York 

Pond Machine Tool Co., The, Plainfield, N. J 

Pratt & Whitney Co, Hartford, Conn 


The, Cincin- 


Chicago. Ill 


Quint, A. D., Hartford, Conn 

Sellers & Co., Inc., Wm , Philadelphia, Pa. 
Stover Novelty Works, Freeport, Il! 
Strelinger & Co., Chas, A., Detroit, Mich 
Timolat, J. G , New York. 

Warner & Swasey. Cleveland, O 

Wilkinson & Co., A. J , Boston, Mass 

Wiley & Russell Mfg. Co., Greenfield, Mass, 


Drill Gage. 


Wyke & Co., J., East Boston, Mass 


niinued on fage 
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BUYERS’ FINDING LiIST—Continued. 
Drill Rods. 
Abbott, Wheelock & Co., 
Drills, Twist. 
Besly & Co., Chas. H , Chicago, II. 
Cleveland Twist Drill Co., Cleveland, O. 
Machinists’ Supply Co., C hic ago, Ill. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Morse Twist Drill & Machine Co, 
ford, Mass. 
Drop Forgings. 
Wyman & Gordon, Worcester, Mass. 
Dynamos. 
Roth Bros. & Co.. 
Dynamo Brushes. 
Wirt, Chas., Philadelphia, Pa. 
Elevators. 
Albro-Clem Elevator Co., 
Emery Wheels. 
Besly & Co., Chas. H., Chicago, I11. 
Diamond Machine Co., Providence, R. IL. 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mass, 
*Strelinger & Co., Chas. A.. Detroit, Mich. 
Sterling Emery Wheel Co., Tiffin, O. 
Evgines, Gas and Gasoline. 
Norman Co. J. J., Chicago, Il. 
Otto Gas Engine Works, Philad@lphia, Pa 
Pierce Engine Co., Racine, Wis. 
Springtield Gas Engine Co., Springfield, ©. 


Boston, Mass, 


Chicago, Il. 


Philadelphia, Pa, 


Wolverine Motor Works, Grand Rapids, Mich. 


Engines, Steam. 
Ames Iron Works, Oswego, N Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The, Waynesboro, Pa. 
Keystone Engine & Mach. Works, Phila., Pa. 
Orr & Sembower, Inc., Reading, Pa. 
Watts-Campbell Co., Newark, N. J. 
Weston Engine Co., Painted Post, N. Y. 


Wetherill Machine Co., James P., Chester, Pa. 


feed Water Heaters and Purifiers. 
Hine & Robertson Co., New York. 


National Pipe Bending Co., New Haven, Conn. 


Taunton Locomotive Mfg. Co., 
Files. 

Besly & Co., Chas, H., Chicago, III. 

Machinists’ Supply Co., Chicago, Il. 

McFadden Co., Phil 1delphia, Pa. 

Montgomery &C o., New York. 

Nicholson File Co., ‘Providence, x. 2. 

Strelinger & Co., Chas. A., Detroit, Mich. 
Forges. 

Buffalo Forge Co 

Wilkinson Co., “ 
Frietion Cones. 

Evans Friction Cone Co., Boston, Mass, 
Furnaces. 

American Gas Furnace Co., 

Brown & Sharpe Mfg. Co., 
Gages. 

Brown & Sharpe Mfg. Co., Prov idence, = i 

Coffin & Leighton, Syracuse, 4 

Pratt & Whitney Co., Hartford, Conn. 


Taunton, Mass 


, Buffalo, N. Y. 
The, Chicago, Il. 


New York. 
Providence, R. 1. 


Taylor-Rice Engineering Co., Gloucester City, 


Wyke & Co., J., East Boston, Mass. 
Gear Cutters. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Gould & Eberhardt, Newark, N. J. 

Grant, Geo. B., Lexington, Mass. 

Hill, Clarke & Co., Boston, Mass. 

Pratt & Whitney Co. Hartford, Conn. 

Sellers & Co., Inc., Wim., Philadelphia, Pa. 

Whiton Mach. Co., D. E., New Londun, Conn 
Gears. 

Bilgram. Hugo, Philadelphia, Pa. 

Boston Gear Works, Boston, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Grant, Geo. B., Lexington, Mass. 

New Process Raw Hide Co., Syracuse, N. Y. 

Shriver & Co, T., New York. 
Governors. 

Replogle Governor Works, The, 
Graphite. 


Akron, O. 


Dixon Crucible Co., Joseph, Jersey City, N. J, 


Grinders, Center. 
Barker & Co, William, Cincinnati, O. 
Leland & Faulconer Mfg. Co., Detroit, Mich 
Trump Bros. Machine Co., Wilmington, Del 
Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Landis Bros., Waynesboro, Pa. 
Grinding and Polishing Machines. 
Besly & Co., Chas. H., Chicago, II. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Builders Iron Rounder, Providence. R. I, 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co... New York. 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
McCabe, J. J.,. New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Place Machine Co., George, New Yor. 
Sellers & Co, Inc.. Wm. Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Grinding Machine, Cock. 
Foote, Barker & Co., Cleveland, O. 


Continued on page 31. 


New Bed- 








English Agency: 


AMERICAN GAS FURNACE CO., 


Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSERE SLOWERS 
For the economical generaticn and systematic application of HEAT 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury. London, E. C., England. 





KES IMPROVED END GRADUATED 
yt HARDENED MAchinisrs SCALES 


1 J.WYKE2 &CO. 3 


SEND FOR DISCRIPTIVE LISTS TO 


RS OF NISTS TOOLS 
STE CO NS Ee STON MASS. 








Foot-power 
Sta r * Screw Cutting 
Automatic 
Lathes croc Fees 
9 and 12 inch Swing. 


New Designs. Novel Features 
Send for Catalo-ue B, 


SENECA FALLS MFG.COMPAN3 
687 Water St,, Seneca Falls, N. Y. 





PER GALLON will cover the expense of making A Perfect Sub- 


ONE 
CENT 


stitute for ‘Cutting Oil,’’ now being used in Drilling, Threading, 
Punching, Planing or Milling Iron or Steel, by leading machinists. 
THE PEERLESS DRILLING COMPOUND is guaranteed not to 


rust, gum or clog machinery or to injure the hands, and is shipped 


on trial, without expense, to responsible parties. 


Send for our ‘‘ Yard of Un- 


solicited Testimonials ’’’ and further particulars. 
Address, THE PEERLESS DRILLING 


COMPOUND CO., 


850-852 GENESEE ST., UTICA, N. Y. 





Milling Machines 


Nearly 100 oy, styles 
and sizes. 


Hill, Clarke & Co. 


160 Oliver Street, BOSTON, 
16s. Canal St., Chicago. 





EVERY 
MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
fr. .oo, and the money paid for book will be re- 

unded with first order amounting to $10.00 
or over. 


MONTGOMERY & CO., 


105 FULTON STREET. 
Naw YORK CiTy. 





EE the illustration in the March 12th issue 
of the AMERICAN MACHINIST 
of our & % w 8 8 8 wf st 


M U LTl PLE: ° For eaaggyamaay 


Operations. - 


SPINDLE tats 
LATHE Se Sole 


WAGNER & ANDREAS, 


LEIPZIG, GERMANY. 





Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 











VARIETY 
SAT ee 
“SJ ERLANDSEN~ 


~ a 


WARRANTEO 





ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 








E.W. BLISS C° 
J Adams St., 
BROOKLYN, N. Y. 
CHICAGO: 

96 W. Washington St. 


DROP FORGING 
PLANTS. 


PRESSES, DIES and 

SPECIAL MACH’Y 

For Bicycle, Electrical 
and all Sheet Metal 


Work. 


Owners of 
THE STILES AND . jenn 
PARKER PRESS (0. a. 
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SSI NSIS INGTING BUYERS’ FINDING LIST—Continued. 
Grinding Machine, Cutter. 
‘ Brown & Sharpe Mfg. Co., Providence, R. | 
* noers Cincinnati Milling Machine Co., Cincinnati, O 
a nter tl ° Davis & Egan Machine Tool C« lhe, Cincit 
Of Lathe=Ce | math 
, " > ; > nce Dawson & Goodwin, Chicag®@, II] 
‘ . verv best in existe : . 
NS ae - confess to making the ver) ardest centers Foote, Barker & Co., Cleveland, O 
oy TE unhesitating! — a yle “that will grind the hardest ; ys G ein M LK , ine ( ’ Ne - Y rk 
747: f 2 Cae rs = _™ ° sok , 4 4 yy -—o" , 
NF \ \ one that 15 exceeding y I 29-inch swing ; do it quick y and ¢ : Norton Emery Wheel Co., Worcester, Mass 
Bon in a lathe of any size, UP - . telv self-contained, and dispenses “A Pratt & Whitney Co., Hartford, Conn 
2M it well—a Center Grinder that is abso 1 at usually attends upon the minis- Fic | Hack Saws. 
GA with all of the troublesome “'toggery . : tis of moderate cost. We issue aC Besly & Co., Chas. H., Chicago, Ill 
nye, w « > > nt: : “9 249 > ontwon < oO < ork 
kos trations of such tools. One See his tutte tool. Shall we mail it? A > ‘ C Co. A , rea NT — 
= rs - ° 3 a ws > : ° mt a, « cag l 
Dye quite an exhaustive treatise anen fg + Ki? Stover Novelty Works, Freeport, III 
xe > Co TAGE Strelinger & Co., Chas. A., Detroit, Mic 
NSN a) Mm *9 NY 
EGR Deland & faulco nev 3 y Hammers, Drop. 
Nys7i ‘ chigan 7iN\ Long & Allstatter Co., Hamilton, O 
% etroit, Michigan. Ay: g ’ 
GS, Detroit, A Miner & Peck Mfg. Cy New Haven, Conn 
Sap Stiles & Fladd Press Co., Watertown, N, Y 
rl2x4 Pratt & Whitney Co., Hartford, Conn 
Da Aye PLZRPH Hammers, Power. 








Walker Universal Tool 
and Cutter Grinder. 


Sa alia ala aial alleles elalalel etal aialetalatatateletatatal 


NORTON EMERY WHEEL CO. 
WORCESTER, MASS. 


CLEVELAND TWIST DRILL CO’.S GRIP SOCKETS 


SEND FOR 
COMPLETE 
CATALOGUE. 





No More Twisted 
Tangs. 
Larger drills 
can be used with 
emalier shanks 
than ever be- 
fore. 






No charge for 
the groove ia 
the shanks. 


Send for Descrip- 
tive Price List, 


POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 


Cor. Lake and Kirtland Sts., Cleveland, Ohio. 











MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. ” New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





WRITE FOR CATALOGUE 











Bo Lt ans Nut 





<4° . ot ext" 
gm etm 
sto soe 3” - 
po” ye™ a" 
aH ds » 
> 
gor OS The NATIONAL 


MACHINERY CO. 
TIFFIN, OHIO. 


«~_STERLINC_-» 
EMERY WHEEL MFC. CO. 


210 THIRD AVE., TIFFIN, O. 
ALSO MANUFACTURERS OF 


Advance Safety Emery and Corundum Wheels, 








AND PRICES. 





Beaudry & Co., Boston 
Hoists. 
Harrington, Son & Co., E 
Sellers & Co., Inc., Wm 
Hydraulic Machinery. 
W.&S. Hydraulic Machinery Works, N. Y 
injectors. 
Jenkins Bros... New York 
Penberthy Injector Co., Detroit, Mich 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Jack Screws. 
Capital Machine Tool Co., 
Keyway Cutter. 
Baker Bros., Toledo, O, 
Lathes (see also Turret Lathes). 
Barnes Co., W. F. & John, Rockford, II. 
Blaisdell & Co., P.. Worcester, Mass. 
Brown & Sharpe Mfg Co., Providence, R. I 
Bullard Machine Tool Co., Bridgeport, Conn 
Davis, P., Rochester, N. Y 
Davis & Egan Machine Tool Co., The, Cincin- 
nau, O. 
Dawson & Goodwin, Chicago, I! 
Dietz, Schumacher & Boye. Cincinnati, O 
Draper Machine Tool Co., Worcester, Mass. 
Fifield Tool Co., Lowell, Mass. 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N 
Gould & Eberhardt, Newark, N. J 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass 
Lodge & Shipley Machine Tool Co., Cincin- 
nati, O 
McCabe, ]. J.. New York 
McFadden Co., Philadelphia, Pa. 
New Doty Mfg. Co., Janesville, Wis 
New Haven Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co., New York 
Pond Machine Tool Co., The, Plainfield, N. ] 
Pratt & Whitney Co., Hartford, Conn 
Reed Co., F. E., Worcester, Mass 
Sebastian Lathe Co., Cincinnati, O, 
Sebastian-May Co., Sidney, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Seneca Falls Mfg. Co.. Seneca Falls, N. ¥ 
Stark, John, Boston, Mass 
Wagner & Andreas, Leipzig, Germany. 
Letters, Pattern, 
Wells, Heber, New York 
Milling Attachment, 
Adams Co., The, Dubuque, Iowa 
Milling Cutters. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O 
Erlandsen, J.. New York 
Garvin Machine Co., New York. 
Ingersoll Milling Machine Co., Rockford, III 
Reinecker, = Chemnitz-Gablenz, Ger- 
many. 
Starrett, L. S., Athol, Mass 
Milling Machines. 
Bliss Co., E. W., Brooklyn, N. Y 
Brown & Sharpe Mfg. Co., Providence, R. I 
Cincinnati Milling Machine Co., Cincinnati, O 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 
Forbes & Co., W. D., Hoboken, N. a 
Garvin Machine Co., New York 
Ingersoll Milling Machine Co., 
Leland & Faulconer Mfg, Co., 
McCabe, J. J., New York. 
Newton Mach. Tool Works, Philadelphia, Pa 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co... New York 
Pratt & Whitney Co., Hartford, Conn. 
Reed Co., F. E., Worcester, Mass. 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn, 
Motors, Electric. 
Dallett & Co., Thos. H., Philadelphia, Pa 
Roth Bros. & Co., Chicago, 111. 
Needle Wire. 
Abbott, Wheelcck & Co., Boston, Mass. 
Oll Extractors, Exhaust. 
Hine & Robertson Co., New York. 


. Mass 


. Philadelphia, Pa 
: Philade Iphia, Pa 


Auburn, N. Y 


Rockford, Ill. 
Detroit, Mich, 








with or without Wire Web. 


Continued on page 32. 








AMERICAN MACHINIST 


April 23, 1896. 





BUYERS’ FINDING LIST—Continued. 

Packing. 

Jenkins Bros., New York 

Patent Attorneys. 

jacon, L. Seward. Washington, D. C. 

Bates H. H., Washington, D. C., 

Dyer & Drisc ‘oll, New York. 

Wedderburn’& Co., John, Washington, D. C. 

Phosphor Bronze. 

Phosphor Bronze Smelting Co., Ltd., 
delphia, Pa. 

Pipe, Bent. 

National Pipe Bending Co., New Haven, Conn. 

Pipe Coverings. 

Johns Mfg. Co., H. W., New York. 

Pipe Cutting and Threading Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Curtis & Curtis. Bridgeport, Conn. 

Dawson & Goodwin, Chicago, Il] ' 
Detrick & Harvey Machine Co., Baltimore, 
Md. 


Phila- 


National Machinery Co., Tiffin, O. 

Saunders’ Sons, D. Yonkers, N. Y. 

Wiley & Russell Mig. Co., Greenfield, Mass, 
Pipe Fittings. 

Kelly & Jones Co., The, New York. 


Planers. 
Betts < 4 hine Co., W ilmington, Del. 
Davis, P., Rochester. N. : 
at (tat Machine Tool Co., The, Cincin- 
nati, O. 


Dawson & Goodwin, Chicago, Il. 
Detrick & Harvey Machine Co,, Baltimore. 
Md. 
Draper Machine Tool Co., Worcester, Mass. 
F ‘itchburg Machine Works. Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Garvin Machine Co., New York. 
Gray Co., " A. Cincinnati, O. 
McCabe, }. , New York. 
New Haven lates Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O, 
Niles Tool Works Co , New York. 
Ohio Machine Tool Co., The, Kenton, O 
Pond Machine Tool Co., The, Plainfield, N. J. 
Pratt & Whitney Co , Hartford, Conn. 
Sellers & Co, Inc., Wm, Philadelphia, Pa. 
Wilson, W. A., Rochester, N. Y. 
Polishing Wheels. 
Builders Iron Foundry, Providence, R. I. 
Presses, Dies, Etc. 
Bliss Co., E. W., Brooklyn, N. Y. 
Ferracute Machine Co., Bridgeton, N. J. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Pressure Reducing Valves. 
Hine & Robertson Co., New York, 
Pamping Machinery. 
Deane Steam Pump Co., Holyoke, Mass. 
Mason Regulator Co., Boston, Mass. 
Wetherill Machine Co., James P., Chester, Pa, 
Punches and Shears. 
Bliss Co,, E. W., Brooklyn, N. Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Long & Allstatter Co , Hamilton, O. 
New Doty Mfg. Co., Janesville, Wis. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
W. & S. Hydraulic Machinery Works, New 
York. 
Raw Hide. 
New Process Raw Hide Co., Syracuse, N. Y. 
Reamers. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Machine Co , New Bed- 
ford, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Taylor - Rice Engineering Co., Gluucester 
City, N. J. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Rock Drill«, 
Rand Drill Co , New York. 
Roller Bearings. 
Hyatt Roller Bearing Co., Newark, N. J. 
Mossberg Mfg. Co., Attleboro, Mass. 
Rules, Graduated Steel, 
Coffin & Leighton, Syracuse, N. Y. 
Darling. Brown & Sharpe. Providence, R. | 
Sawyer Tool Co., Athol, Mass. 
Standard Tool Co., Athcl, Mass. 
Starrett Co., L. S., Athol, Mass. 
Wyke & Co,, J . East Boston, Mass. 
Rust Preventing Compound, 
Goetze, O., New York. 
Schools. 
Correspondence School of Technology, Cleve- 
land, O. 
International Correspondence Schools, Scran- 
ton, Pa. 
Screw Machines (see Turret Lathes). 


Screws, Machine. 
Cleveland Machine Screw Co., Cleveland, O 
Flather & Co., Nashua, N. F 
McFadden Co., Philadelphia, Pa. 
Worcester Machine Screw Co., Worcester, 
Mass. 
Screw Plates. 
Machinists’ Supply Co., Chicago, I11. 
Wells Bros., Greenfield, Mass. 
Wilev & Russell Mfg. Co.. Greenfield, Mass. 
Wilkinson Co., The, Chicago, Ill. 


(Continued on page 33.) 


T. SHRIVER & CO. 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 





PULLEYS of any size, moulded on machiue 
—no pattern needed. 


GEAR of any diameter, face an1 pitch, made on Gear 
Moulding Machine—no pattern needed. 











P, BLAISDELL & CO., 
Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 
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THE BEAUDRY 


Power CHAMPION 
ro Hammer 


BEAUDRY & CO. 45A Oliver St.Boston® 
~ “OP 2800000000000 000CCC8 












How to Save Money in om 
Blacksmith Shops. * bd 


By ORVILLE H. REYNOLDS. 


LLUSTRATED pamphlet showing opera- 
tions done by dies and formers by means 
of bulldozer and helve hammers. Ought to be in 
the hands of every foreman blacksmith. Pub- 
lished by LOCOMOTIVE ENGINEERING, 
Price 25 cents. 256 Broadway, New York. 


HANGERS ror tHe tRADE.—— 


Our boxes are reamed on a ial machine which 
leaves the bearing exc eeding vy smooth and very 





accurate. They hold sufficient oil for three to 
six months. Durability and good workmanship 
guaranteed. 





SLIDING HOOK POST HANGER is adjustable in 
all direc a and out, up and down. We have 
itin assorted sizes of diameter and reach. Hangers 
of all styles a specialty. We carry large stocks for 
immediate shipment. Don’t make hangers. It doesn’t 
pay. o- our booklet and discount and see for 
yourse 

NEAT beeen. CORRECT PROPORTIONS. 
CCURATE WORKMANSHIP. 


P. PRYIBIL, 


THE LONG & ALLSTATTER G0, 





HAMILTON, OHIO, U.S. A. 


OVER 300 VARIETIES AND SIZES OF 





DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 
AND DROP HAMMERS. 


A BOOK OF TOOLS. 


There isn’t a user of 
Tools, Machinery and Sup- 
plies but that ** A Book of 
Tools” will save money for, 
and it saves money in more 
ways than one. If you are 
paying too much for goods 
of this class, it will post 
you. If you are not paying 
enough, it will also post 
you, and give you a chance 





© QUsA Sprcuncere@ 
TROIT Mivit. Ps 
a5 to believe that you are a 


little cleverer than the rest 








of mankind. 

It tells a great deal about Tools that you never 
knew, and everything it tells is so, to the best of cur 
knowledge and belief. The book contains 550 pages 
and upwards of 2 000 illustrations, and will be sent 
post-paid to any address upon receipt of 25 cents in 


stamps. 


CHAS. A. STRELINGER & C0, 


DETROIT, MICH. 





A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 
Length of stroke 
&changed INSTANTANE- 
OUSLY whily IN MOTION. 
* Get Photos & Prices. 


NOTHING LIKE IT. 
"Fox Machine Co., 
325 Nor. Front St., 


Grand Rapids, Mich. 


135 Finsbury Pavement, 
London. Engiand 











Wooo Working Machinery 


Or EVERY DESCRIPTION. 
CAR SHOP TOOLS 


—AND— 


PATTERN MAKERS 
MACHINERY, 
LEADING SPECIALTIES. 


Illustrative and Descriptive 
matter, with prises on appli- 
cation. 


J. A. FAY & CO., 





512-524 West 4!st StreetT, NEW YORK. 





Telegrams ** Pryibil, New York.”” A BC Code used. 





293 to 3138 W. Front S&t., 
Cincinnati, Ohio. 
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